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LETTER. 


Department  of  the  Ixterior, 

Bureau  of  Education, 

Washington,  January  liU,  1880. 

Sir:  About  three  years  ago  this  OMce  published  a  special  report  on 
the  history,  condition,  and  management  of  iniblic  libraries  in  this  country. 
This  work  exerted  a  great  influence  on  the  growth,  increase,  and  varied 
uses  of  public  libraries.  Especially  notable  among  these  uses  is  the  in- 
creased employment  of  libraries  as  instruments  of  practical  education, 
an  instance  of  which  has  become  well  known  by  the  publication  of  the 
felicitous  address  of  Mr.  Charles  Francis  Adams,  jr.,  on  the  proper  use 
of  the  library  in  connection  with  the  public  school  system.^  Another 
form  of  usefulness,  that  in  connection  with  collegiate  and  university  in- 
struction, is  exhibited  in  the  two  papers  which  accompany  this  letter. 

The  fii^st  is  by  Prof.  Justin  Winsor,  librarian  of  Harvard  University, 
the  second  by  Prof.  Otis  H.  Robinson,  librarian  of  the  University  of 
Rochester.  Professor  Winsor  endeavors  to  show  how  a  very  large 
library  may  by  utilized  in  assisting  the  training  of  a  collegiate  course 
Prof.  Robinson's  paper  is  an  excellent  description  of  the  way  in  which 
a  smaller  colle(;tion  of  books  may  be  managed  so  as  to  produce  the  most 
beneficial  effects  on  the  mental  habits,  training,  and  progress  of  college 
students.  Each  has  a  problem  to  solv^e.  One  or  the  other  difficulty  con- 
fronts every  college  possessed  of  a  library  and  desirous  of  using  it  as  an 
educational  force. 

The  usefulness  of  these  papers,  however,  is  not  conlined  to  colleges ; 
they  will  be  found  suggestive  to  all  librarians  who  are  alire  to  their 
higher  duty  as  guides  in  the  art  of  reading. 

I  have  the  honor  to  recommend  their  publication  as  a  circular  of  in- 
formation, anil  am,  sir,  very  respectfully,  your  obedient  servant, 

J 01 IX  EATON, 

Commissioner, 
The  lion.  Sec^retarv  of  the  Interior. 


Approved,  and  imblication  onlered. 


('.  SCIIURZ, 

Secretary  of  the  Interior. 


*Th»<N«»w  Departure  in  the  Conmon  Schools oi'Q'iiui'y,- arid  other  p:i|»or*j  on  educa- 
tioual  t4>]»ic».     13t»9ton,  1879. 
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THE    COLLEGE    LIBRARY. 

liy  Professor  Jl'STIX  AVlXbOii,  Librarian  of  Harvard  Unicergity. 

President  Eliot,  in  writing  of  the  Harvard  Library  iu  a  reeeut  report," 
spoke  of  its  *'  having  a  profound  effect  upon  the  instruction  given  at 
the  uuiversity,  as  regards  both  substance  and  method:  it  teaches  the 
teaciiers."  And  yet,  I  fear,  we  have  not  discovered  what  the  full  func- 
tions of  a  college  library  should  be;  we  have  not  reached  its  ripest 
effects ;  we  have  not  organized  that  instruction  which  teaches  how  to 
work  its  collections  as  a  idacer  of  treasures.  To  fulfil  its  rightful  destiny, 
the  libnu'y  should  become  the  central  agency  of  our  college  methods,  and 
not  remain  a  subordinate  one,  which  it  too  often  is.  It  is  too  often 
thought  of  last  in  developing  efficiency  and  awarding  appropriations ; 
committed  very  likely  to  the  charge  of  an  overworkc^d  professor,  who 
values  it  as  a  help  to  his  income  rather  than  an  instrumentality  for 
genuine  college  work;  equipped  with  few,  or  even  without  any,  proper 
appliances  for  bibliographical  scrutiny ;  and  wanting  in  all  those  ad- 
ministrative i)rovisions  that  make  it  serviceable  to-day  and  keep  it  so 
to-moiTow. 

There  is  often  a  feeling  that  books  are,  or  ought  to  be,  sensible  enough 
to  maintain  their  own  ranks,  without  the  need  of  a  drill  sergeant.  A 
good  deal  of  the  librarian's  work  is  doubtless  that  of  the  drill  sergeant ; 
but  the  genuine  custodian  of  a  library  knows  that  his  best  wofk  is  a 
general's,  who  has  campaigns  to  i>lan  and  territory  to  overrun ;  in  other 
wonls,  he  has  got  to  force  his  ranks  into  miction,  and  make  each  book  do 
the  work  for  which  it  wjis  made.  Books  skulk.  Few  are  aggressive 
and  compel  attention,  unless  the  librarian  puts  each  on  its  own  vantiige 
ground. 

In  all  this  the  librarian  becomes  a  teacher,  not  that  mock  substitute 
who  is  recited  to;  a  teacher,  not  with  a  text  book,  but  with  a  woild  of 
books.  The  man  is  but  half  grown  who  thinks  a  book  is  of  no  use  unless 
it  is  reiwl  through  and  wouhl  confine  his  acquaintance  to  the  few  score 
or  hundreds  of  volumes  that  he  can  conscientiously  read  from  beginning 
to  end  in  a  lifetime.  One  may  indeed  have  a  few  books  that  remain  a 
constant  wellspring  to  him ;  but  these  should  l>e  very  few,  unless  he 
wishe.s  to  have  his  conceptions  dangerously  narrowed.  There  is  nothing 
so  broadening  as  an  acquaintance  with  many  books,  and  nothing  so  im- 
proving as  acipiiring  the  art  of  tiisting  a  book,  as  the  geologist  takes  in 
the  condition  of  a  landsenpe  at  a  glance.     Let  your  few  l>osom  books 
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qualify  your  intellectual  nature;  and  then  j^ive  yourself  the  food  you  will 
grow  upon  by  the  widest  discursiveness.  Tiie  way  to  avoid  bein^  ap- 
palled at  the  world  of  books  is  what  the  library  of  the  college  is  eoni- 
missioned  to  point  out.  Nothing  is  more  certain  than  that  the  so  called 
text  book  is  really  more  the  author's  predilections  of  a  subject  than  a 
true  exposition  of  it.  I  would  not  certainly  underrate  the  advanta<rc 
often  to  come  from  anj'  subject  being  passed  into  the  alembic  of  an 
author's  individuality;  but  it  is  not  all:  the  subject  as  a  virgin  creation 
still  attracts  us.  We  must  often  get  it  from  many  angles,  and  it  is  the 
many  books  that  give  us  this. 

I  will  not  now  stop  to  discuss  the  thrahlom  oVj  if  you  choose,  the 
practical  necessity  of  the  class  systcMu.    It  is  ([uite  true,  however,  tha 
the  arguments  for  it  have  resulted  in  the  text  book  —  something  tliat 
hits  an  average,  with  a  void  on  either  side  of  it. 

I  will  not  say  that  the  libmry  is  the  antagonist  of  the  text  book  :  but 
it  is,  I  claim,  its  generous  rival  and  abettor,  helping  where  it  fails  and 
leading  where  it  falters.  If  this  is  so,  it  follows  that  we  nuist  build  our 
libraries  with  class  rooms  annexed,  and  we  must  learn  our  ways  through 
the  wilderness  of  books  until  we  have  the  instinct  that  serves  the  red 
man  when  he  knows  the  north  by  t\w.  thickm»ss  of  the  moss  on  the 
tree-boles. 

I  do  not  write  this  as  a  piece  of  idealism.  1  know  it  to  be  practical. 
It  needs  indeed  time,  money,  industry,  skill,  patien(»e,  but  it  can  be 
done.  You  may  count  the  time  and  doubt  the  exiKHliency ;  you  may 
reckon  the  money  and  ask  where  it  is  to  come  fi^om ;  you  can  promise 
industry;  you  hope  for  skill;  you  may  question  if  your  patieiuu.'  will 
hold  out;  but,  with  all  these  saved  or  accpiired,  it  can  be  done. 
■'  The  proposition  then  is  to  make  the  library  the  grand  ivndezvt)iis 
of  the  college  for  teacher  and  pupil  alike,  and  to  do  in  it  as  much  of  the 
teaching  as  is  convenient  and  practical ble.  This  cannot  be  done  with  a 
meagre  collection  of  books  indiscriminately  selected,  with  an  untidy, 
ill  lighted,  uncomfortable  apartment.  The  library  should  be  to  the  col- 
lege much  what  the  dining  room  is  to  the  housi*  —  the  place  to  invigoratt^ 
the  system  under  cheerful  conditions  with  a  generous  fare  and  a  good 
digestion.  It  may  recpiire  some  sacrifices  in  other  directions  to  secure 
this,  but  even  under  unfavorable  conditions  the  libmrian  can  do  nuich 
to  make  his  domain  attractive.  As  he  needs  tlu^  cooperation  of  his 
colleagues  of  the  faculty,  his  iirst  aim  is  to  make*  everything  agreeable 
to  them,  and  himself  indispensable,  if  possible.  ( -oUege  faculties  are 
made  up  much  as  other  bodies  are  —  the  responsive  an<l  sympathetic 
with  those  that  n^pel  and  are  self  contained.  A  librarian  shows  his 
tact  in  adapting  himself  to  each;  he  fosters  their  tastes;  iMicourages 
their  predilections ;  otters  help  directly  where  it  is  safe,  accomplishes  it 
by  flank  movements  when  necessary ;  does  a  thousand  little  kindiuvsses 
in  notifying  the  professors  of  books  airived  and  tn^asures  unearthed. 
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lu  this  way  suavity  and  sacrifice  will  compel  the  eonditiou  of  brother- 
hood whicli  is  necessary  and  is  worth  the  effort. 

With  the  student  also  the  librarian  cannot  be  too  close  a  friend.  He 
should  be  his  counsellor  in  research,  supi)leinenting  but  not  g^ainsaying 
the  professor's  advice.  It  would  be  a  good  plan  to  take  the  students  by 
sections,  and  make  them  acquainted  with  the  bibliographical  apparatus, 
those  books  that  the  librarian  finds  his  necessary  companions,  telling 
the  peculiar  value  of  each,  how  this  assists  in  such  cases,  that  in  others ; 
how  this  may  lead  to  that,  until  with  practice  the  student  finds  that  for 
his  work  he  has  almost  a  new  sense. 

I  am  afraid  few  librarians  not  brought  up  amid  an  affluence  of  such 
reference  books  understand  all  that  they  can  accomplish.  It  is  too  much 
to  expect  more  than  a  very  few  college  libraries  to  be  equipped  with- 
such  books  by  the  thousands — twenty  thousand  would  not  be  too  many 
for  i)erfection — but  there  is  much  that  is  bought  for  librarieS  that  would 
be  best  posti>oned  until  the  librarian  can  offer  such  instruction  to  the 
students  with  a  well  balanced  if  not  large  bibliographical  and  reference 
collection  at  his  hand. 

Let  me  enumerate  a  few  of  the  books  that  every  libiuiian  will  cite 
among  those  of  chiefest  importance  to  him,  and  such  as  it  is  a  pity  every 
student  has  not  a  working  knowledge  of. 

When  we  consider  the  broad  field  of  all  languages  and  all  subjects,. 
we  must  probably  give  the  first  place  to  Brunet's  Manuel  du  Librairey 
the  last  edition  of  which  (Paris,  1860-1865)  is  now  being  completed  with 
some  supplemental  volumes.  A  book  must  have  a  certain  prominence 
l)efore  Bnmet  chronicles  it.  This  work  is  in  its  main  body  alphabetical 
by  authors,  but  there  is  a  classified  topical  key  in  the  last  volume.  In 
some  respects  there  is  a  more  ami)le  record  in  Orwsse^fi  Tresor  de  livre^ 
raren  etpreci^ux,  but  it  is  without  subject  clews. 

If  we  deal  with  foreign  languages  and  literatures,  we  must  know  also 
how  to  use  Qudrard's  various  bibliographies  —  his  La  France  Utteraire 
and  La  litterature  frangaise  contemporainey  which  with  Lorenz's  Cata- 
logue general,  1840-1865,  make  a  record  covering  1700-1805.  In  Ger- 
man the  chief  help  is  UeinsixiH^s  Allgemeinen  B'dcher-Lexikon,  beginning 
1700;  but  it«  many  supplements  make  it  inconvenient  in  use.  Kayser's 
VoUsUindiges  Bucher-Leocikon,  beginning  1750,  has  the  preference  for 
those  who  wish  to  use  a  subject  index.  Notice  of  other  languages  is  hardly 
callcil  for  with  the  present  purpose. 

On  the  English  heli>s  I  must  be  fuller.  Watt's  Bibliotheca  Britannica 
is  arranged  by  authors  and  by  subjects,  but  contains  nothing  later  than 
1820.  Its  topical  arrangement  gives  it  often  advantages  over  Lowndes, 
who  cannot  in  all  ways  be  said  to  supersede  it.  Bohn's  edition  of 
Lowndes's  Bibliographer'' s  Manual  is  the  best  to  have,  with  all  its  faults ; 
but  it  is  an  arrangement  by  authors  only.  Its  eleven  parts  as  issued 
are  sometimes  bound  in  six  volumes.  Lowndes  published  the  work 
originally  in  18.'U,  and  Bohn  began  the  new  edition  intending  simply  to 
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i*evi80  and  iicUl  to  Lowndes's  eutries;  but  us  the  work  went  on,  l>olin  ex 
teuded  his  scheme,  and  the  later  volumes  are  much  fuller  tliau  the  first, 
and  they  contain  the  record  of  various  writers  whom  Lowu«les  had  ijr- 
nored.  In  this  way  it  is  a  pretty  good  register  of  authors  who  appeared 
before  1834,  chrouicUng  for  about  thirty  years  later  their  newer  publi- 
cations and  editions  of  older  works.  The  article  on  Shakesi)eare,  for 
instance,  is  much  elaborated,  and  is  one  of  the  best  of  the  Shak<'- 
.spoarian  bibliographies,  and  it  extends  into  other  languages.  The 
cloventh  part  of  Bohn,  in  his  sixth  volume,  is  the  only  convenient  rec- 
ord we  have  of  the  publications  of  societies  and  printing  clubs,  of 
l>rivat^  presses,  and  of  similar  exceptional  issues. 

AUibone's  Critical  Di<:tionary  of  KngJinh  Literntnre  is  indispensable. 
It  is  useful  biographically  as  well  as  bibliograpliically,  but  as  there  was 
an  interruption  in  the  printing  the  user  must  bear  in  mind  that  up  to 
the  letter  Othe  record  is  not  lat<ir  than  1858,  while  after  that  it  is  in 
8ome  parts  as  late  as  1870.  The  author  frequently  gives  under  another 
writer,  whom  he  may  be  treating  of,  sometimes  with  apimsiteness  and 
sometimes  with  hardly  any,  addenda  to  articles  which  had  alre«ady  passed 
in  the  printing.  Though  a  large  part  of  the  third  volume  is  made  up 
of  indexes,  which  nobody  uses,  no  index  is  given  to  these  continuations, 
and  thev  are  lost  unless  the  user  makes  his  own  index  to  them.  Thev 
are  of  this  kind :  Under  Syntax,  the  pseudonym  of  Combe,  the  record 
of  his  publications  is  continned,  and  a«  John  Camden  Ilotten  chanced 
to  edit  an  edition  of  Dr.  Syntax's  Tour  oc<!asion  is  tiiken  to  introduce 
a  long  list  of  Hotten's  editions,  to  supply  a  deficiency  under  H. 

These  two  books,  AUibone  and  Bohn,  are  those  chiefly  to  be  com- 
mended ;  but  for  the  publications  of  the  day  they  need  to  be  supple - 
mepted  with  Whitakor's  Reference  Catalogue  of  Current  Literatnre  for 
English  books  aiul  with  Leypoldt-s  Uniform  Tratlr  List  A  nnunl  for  Ameri- 
can ones. 

For  books  distinctively  American  in  text  or  j>nnt,  and  which  were 
8till  in  the  market  in  1870,  the  American  CataJogne  is  as  nearly  a  com- 
l>letc  guide  as  it  is  practicable  to  make.  Tiiis  catalogue  will  have,  when 
completcil,  a  topical  index.  Such  a  subject  aid  is  at  present  found  to  a 
much  less  extent,  but  for  small  libraries  quite  sufticient,  in  F.  B.  Per- 
kins's Beftt  Beading.  For  older  English  books,  particularly  for  those  of 
too  transitory  an  interest  to  find  place  in  the  bibliographies,  there  may 
be  occasion  to  consult  the  various  publications  known  as  the  London, 
English,  and  British  Catalogues;  also,  such  similar  publications  as  Low's 
Index  and  the  Bibliotheca  Londinensia ;  and  even  the  lists  of  current 
books  printed  from  month  to  month  in  the  GentlemaiCs  and  the*  London 
Magazines  in  the  last  century.  So,  for  the  older  American  books,  one 
has  to  consult  the  list  giving  those  back  of  1770,  appended  to  the  last 
eilition  of  Thomas's  flistorg  of  Printing^  Triibner's  Bibliographical  Guide, 
and  Itoorback's  Bibliotheca  Americana,  1820-1S()(>,  continued  by  Kelly 
in  his  American  Catalogue. 

10 
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The  skilled  librarian  sees  that  I  liave  given  but  tlio  iiuli mental  sources 
for  research,  and  that  the  fon^ign  languages  admit  in  some  cases  of 
even  finer  details  than  the  English.  I  have  mentioned  such,  however, 
as  it  were  well  evervbodv  having  to  do  with  books  should  know  some- 

t^  ft,  t     7 

thing  of. 

It  is  further  true  that  there  is  generally  a  great  lack  of  knowledge  of 
the  most  common  books  of  reference,  with  little  uiulerstanding  of  the 
help  they  can  be  in  literary  re^search  for  the  sources  of  knowledge.  I 
always  know  a  man  who  has  learned  to  work  in  a  great  library  by  the 
aptness  of  his  choice  of  books  of  reference  in  any  emergency.  All  things 
considered,  the  most  useful  of  these  books,  and  the  surest  to  resj)ond  to 
one's  wants,  is  Larousse's  Grand  dictionnaire  nnivcrHcl  du  A' IX'  Hierk,  It 
is  au  immense  conglomeration  of  matt43r,  and  it.s  fine  but  legible  print- 
ing occupies  sixteen  large  quarto  volumes.  Its  cost  may  shut  it  out 
from  the  smaller  libraries,  but  it  is  worth  some  sacrifice  to  get.  The 
Encyclopedia  Britannica  can  be  niucli  more  easily  dispensed  with,  and, 
notwithstanding  the  authoritative  character  and  fulness  of  its  articles, 
it  will  not  compare  with  Larousse  for  genuine^  encyclopuMlic  value. 

I  can  hardly  conceive  a  college  library  in  fit  trim  tiiat  has  not  one  or 
more  of  the  principal  encyclopiiidias  now  current,  like  Api)leton's  ^ew 
American  Cydopcedia,  Chambers's  Encyclopedia^  and  Johnson's  New 
UniverHal  Cyclop(cdi4i — eacjh  good  in  its  way.  Appleton  is  naturally 
preferable  for  many  American  topicts  and  is  bettiT  supplied  with  illus- 
trations. Chambers  is  better  on  iiritish  subjects.  Johnson,  however, 
gives  you  more  for  your  money  than  either  of  the  others,  and  is  an  excel- 
lent working  refei^ence  book.  Of  tiiose  in  foreign  languages,  after  La- 
rousse, the  great  German  Convernatioits  Lexikon  of  Broekhaus,  which  is 
in  some  sense  the  parent  of  the  modern  cydoinelia,  is  the  first  choice. 
There  are  various  other  cyclopiedias  which  are  desirable  comj^anions, 
and  some  of  them  have  a  distinctive  value.  Jt  is  perhaps  not  of  so 
much  consequence  which  one  we  use  as  it  is  to  use  some  one  (•onstantl^'. 
They  often  heli>  one  by  their  references  to  the  best  literature  on  a  sub- 
ject. For  instamte,  in  all  matters  appertaining  thereto  we  shall  find  very 
full  and  well  assorted  refereiuies  in  McClintock  and  Strong's  Cyclopaedia 
of  Biblical^  Theoloyical,  aivd  Ecclesiastical  Literature;  a  chief  use  of  Alli- 
hone^s  Dictionary  of  Authors  \ii  for  Ms  references.  For  a  compact  gen- 
eral dictionary  of  biography  and  mythology,  Thomas's  Biographical 
Dictionary  has  no  superior,  and  lie  guides  you  to  the  sources  of  his 
information.  Hcefer's  Xourelle  biographie  generale  has  ample  notes  for 
furtlier  inquiry. 

The  indexes  of  the  important  j)eriodicals  should  always  be  kept  in 
mind.  There  are  two  convenient  lists  of  such  indexes,  one  in  the  initial 
publication  of  the  new  Index  Society,  Wheatley's  What  is  an  Index ^ 
and  the  other  in  the  little  Handbook  for  Readers^  issued  by  the  Boston 
Public  Library.  Poole's  Index  to  Periodical  Literature^  though  nearly 
thirty  years  old,  is  a  necessary  a<ljunct  to  the  reference  shelves,  and  the 
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new  edition,  now  in  pro^jress  under  tlie  Joint  iiction'of  AiiM'iinui  an<l 
British  librarians,  will  add  a  new  resouree  for  the  in(|uirer. 

Of  the  {?reat  mass  of  library  catalogues,  a  few  ])rincipal  ones  stand  out 
as  distinetiv(»ly  and  characteristically  useful,  and  experience  soon  <lis- 
closes  them.  As  a  general  rule  the  subject  catalogue  of  a  large  collec- 
tion is  a  peculiarly  American  prodm^t;  though  some  of  the  principal 
European  libraries  are  giving  sigus  of  eti'orts  in  a  like  direction.  Mean- 
while in  Britain,  the  Advocates'  Library  at  Edinburgh,  the  r>odleian  at 
Oxford,  and  several  sectional  publications  of  the  Britisli  ^^luseum  are  of 
constant  use  in  a  well  equipped  catalogu<»  room.  The  publications  of  the 
latter  institution  include  their  catnh)gue  for  the  letter  A,  which  Paniz/.i 
put  a  stop  to  forty  years  ago ;  the  (catalogues  of  the  King's  and  of  the 
(Jrenville  collections;  and  the  very  useful  list  of  twenty  thousand  vol- 
umes which  form  the  handy  reference  collection  of  their  great  reading  room. 

Of  the  continentjil  libraries  it  is  enough  for  our  prcvsent  purpose  to 
name  the  chronological  and  clas*silied  catalogue  of  French  history  and 
biography,  prepared  at  the  great  library  in  Paris. 

Of  the  American  library  catalogues  I  can  be  more  particular.  Those 
of  the  Public  Library  of  Bonton  are  probably  the  best  known,  beginning 
with  the  Bates  Hall  Indexes,  two  voh'  nes,  and  iiu^luding  those  of  the 
TicJcnor  and  Prince  CoUtcthm  and  of  the  Barton  Colkrtion,  still  unfin- 
ished. This  library  has  also  issued  for  more  general  use  annotated  Class 
Lists  of  Uistoryy  Biography  and  Trarcl,  and  Fiction^  making,  with  theii- 
criticiil,  descriptive,  and  advisory  notes,  the  earliest  examph^s  of  what 
haiH  since  been  called  the  Educational  Catalogue. 

For  assistance  to  scholars,  however,  we  (v.in  hardly  boast  anything 
better  than  the  great  Gatnlogne  of  the  Boston  Athenanun^  of  which  thre«^ 
volumes,  bringing  it  to  the  letter  M,  are  now  published,  and  into  which 
Mr.  Cutter,  an  exemplar  in  such  work,  is  putting  his  careful  and  discrimi- 
nating scholai*ship. 

The  Subject  Catalogue  of  the  Library  of  Congress^  2  volumes,  18t>!>,  and 
later  authors'  lists  with  subject  indexes  disclose  the  a,ssiduous  care 
which  Mr.  Spoffbrd  is  bestowing  upon  the  national  collection. 

The  student,  however,  will  rarely  find  for  his  ordinary  work  any  cata- 
logue to  stand  him  in  better  stead  than  Mr.  Noyes-s  classifted  Catalogue 
of  the  Brooklyn  Library,  and  he  will  regret  its  pn^sent  incompleteness, 
which,  it  is  to  be  hoped,  will  not  long  (continue.  The  Brooklyn  Library 
will  not  rank  with  our  larger  libraries,  but  it  is  a  good  one,  and  this  cata- 
logue forms  a  better  key  to  it  than  belongs,  in  print,  to  any  other  of  our  col- 
lections. It  follows  the  Boston  catalogues  in  giving  annotations,  though 
not  to  the  same  extent ;  but  its  references  to  periodical  articles  are  more 
systematic,  and  in  this  respect  it  constitutes  much  the  b(»st  single  con- 
tinuation of  Poole's  Index.  It  can  be  supplemented  in  some  wavs  bv 
the  Catalogue  of  the  Publi<^  Library  of  Qnincy,  Mass,^  which  has  other 
features  to  warrant  its  taking  a  place  bn  our  nearest  reference  shelf.  1 
should  not  pass  from  this  topic  without  niiMitioning  the  Catalngur  of  the 
12 
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Astoi'  lAhninj^  4  vols.,  1857-1801,  witli  a  .sui>i)leineiit  in  lS(ifJ,  mi  authors' 
list,  with  a  condensed  index  of  subjerls  ;  the  Vaialmjue  ofthv  Philadelphia 
Librai'ii^  3  vols.,  183G,  which  is  well  indexed. 

There  is  no  t)ccasion  now  for  my  niapinng:  out  the  liiuits  of  the  science 
of  bibliography,  but  I  simply  ^\ye  a  reference  to  the  article  u])on  it  in 
the  IJncyvlopwdla  Btitannka^  9th  ed.,  vol.  iii.  It  is  the  key  to  all  knowl- 
edge and  the  sparer  of  unfruitful  pains.  Can  there  be  any  instruction 
litter  for  our  colleges  ?  There  is  scarcely  any  department  of  learning  so 
little  attended  to.  There  is  nothing  to  indicate  its  scope  later  than  Dr. 
I'etzholdt's  Blbliotheca  Bibliographlcaj  18G6,  and  an  examination  of  this 
tlioroughly  German  specimen  of  erudition  will  teach  one  what  it  is  to  be 
a  bibliographer.  Dr.  retzholdt  divides  his  subject  into  eight  heads, 
rovering  all  languages : 

1.  G«»u«»r.'il  literature. 

'S.  AiiniivinoiiM  siikI  ikscikIoiiviuoiis  wdrk.-*. 

X  Iiiciiiiiilniln. 

4.  Works  proliihittul  ]»y  ceu.soi'M. 

r».  Works  on  or  by  nartirnlnr  pi-rsoiis, 

♦».  En*]^ave<l  portrnit.H. 

7.  National  literatun*. 

^  ClajistMl  literal  un*. 

There  are  two  minor  lists  of  classed  bibliographies,  sufficient  for  most 
l»urposes,in  Nichol's  Handbook  for  Readers  at  the  BrltUh  Museum  and  in 
the  Boston  rubllc  Library  Handbook  already  referred  to.  Supplement- 
ing these,  the  librarian  will  do  w^ell  to  watch  the  Bulletins  and  other 
Bibliographical  Contributions  of  Harvard  College  Library,  the  Boston 
Public  Library,  the  Boston  Athenaeum,  and  the  Lenox  Library-.  Xor  can 
the  librarian  fully  keep  abreast  of  the  literary  progress  without  a  file  of  the 
Publishers-  Weekly  of  New  York,  the  London  Bookseller,  the  Bibliographic 
ile  la  France,  and  similar  publications  of  the  other  modern  languages. 

I  have  dwelt  upon  these  extraneous  helps  because  they  are  something 
that  care  and  money  can  i>rocure  at  the  outset.  The  librarian's  great 
labor,  however,  the  ever  accumiUating  evidence  of  his  devotedness,  is 
something  that  money  will  not  buy  oft-hand,  but  comes,  aft<?r  much 
pains  and  n<»ver  endhig  assiduity,  in  the  catalogue  of  his  own  library.  I 
CiUi  hardly  here  fully  indicate  the  variations  of  the  vexed  question  of 
the  catalogue,  which  libriirians  will  always  discuss  and  rarely  come 
to  conclusions  upon.  It  may  be  desirable  that  some  determinations 
should  be  reached,  but  it  is  by  no  means  necessary  to  the  end  in  view. 
All  catalogues,  if  there  is  a  reasonable  ai)plication  of  common  sense  in 
their  construction,  are  titted  to  do  good  work,  and  there  is  no  doubt 
that  a  good  catalogue  thoroughly  understood  is  better  than  a  superior 
one  whose  principles  have  not  been  mastered.  That  comprehensive 
Kei>ort  on  American  Libraries,  issued  by  the  Bureau  of  Education  at 
Washington  in  1870,  contains  a  paper  on  cattilogues  by  Mr.  Cutter, 
and  a  code  of  rules  for  cataloguing,  admirably  exemplified  by  the 
Kaine  authority.    Tliis  code,  which  is  so  thoroughly  fashioned  that  it 
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kas  become  an  authority  everywhere,  will  disclose  to  any  owe  who  ex- 
amines it  a  new  field  of  intricate  knowlcd^^e,  and  it  will  broaden  the 
conceptions  of  an^-  one  who  is  destined  to  a  life  of  mental  action. 

If  the  libi-arian  and  his  coadjutors,  the  instructors  of  the  college,  are  to 
work  for  a  common  end  effectually,  the  collectiou  gatheixid  about  them 
nuist  be  catalogued.  This  means  no  rough  work  of  the  auctioneer  s  kind, 
but  scholarly  and  faithful  inquiry  embodied  in  a  fixed  ami  comprehensive 
method.  Every  book  must  be  questioned  persistcMitly  as  to  its  author, 
its  kind,  its  scope,  its  relations  to  all  knowledge.  Answers  to  all  these 
questions  must  1m»  made  record  of,  once  f<i>r  all.  Let  not  the  cost  frighten ; 
a  librarv  without  such  an  index  is  no  librarv,  but  a  mob  of  books. 

My  own  preference  is  to  have  the  authors  and  subjects  catiiloguetl  in 
one  alphabetical  arrangement,  on  what  is  called  the  dictionary  system,  of 
which  the  best  examjdes  are  found  in  the  printed  catalogues  of  the  Boston 
Athenanim  and  of  the  Boston  Public  Library.  Tiie  plan  doubtless  has  dis- 
advantages ;  but  for  the  general  user  it  luesents  clews  that  are  most 
easily  followed,  and  carries  in  large  part  its  own  key.  For  the  skilled 
and  habitual  user,  classed  catalogues,  especially  those  in  which  ixilated 
subjects  stand  in  close  ])ropinquity,  may  be  more  satisfactory;  but  su^'h 
users  are  always  rare.  Both  kinds,  in  fact,  need  a  complemental  index 
to  restore  the  balance  lost  in  the  light  of  the  other.  In  this  way  the 
two  are  put  on  planes  of  substiintial  equality,  and  the  matter  of  (»hoice 
between  them  becomes  largely  a  questitm  of  predisposition.  For  the 
dictionary  catalogue  the  key  should  be  a  tabular  classification,  showing 
the  i-elations  of  allied  toi)ics,  with  an  index  of  synonymous  terms.  For 
the  classed  catalogue  the  key  should  be  an  alphabetical  list  of  topics, 
entered  under  every  conceivable  synonym. 

'  There  is  a  kind  of  indexing  too  seldom  done  in  libraries,  and  yet  it 
repi*csents  a  present  need,  constantly  emphasized.  Live  questions  of  the 
day,  and  literary  questions  brought  into  prominence  by  passing  events, 
are  matters  that  recur  to  students  in  their  outside  reading,  and  they 
constitute  some  of  the  more  profitable  subjects  for  themes  and  forensics. 
Articles  and  chapters  bearing  on  such  questions  are  usually  buried  in 
IMjriodicals  or  books  of  miscellanea,  sufficiently  gone  by.  to  be  not  easily 
i*ecalled.  The  librarian  who  has  pursued  a  habit  of  indexing  such  arti- 
cles as  the  numbers  pass  by,  is  always  much  better  prepared  for  all  such 
questions  than  he  who  lets  the  memoranda  pass  into  dim  corners  of  his 
unassisted  memory. 

I  here  leave  the  question  of  the  relations  which  the  college  library  should 
bear  to  the  general  conduct  of  the  academic  instruction,  commending  it 
to  the  serious  attention  of  all  whose  lot  has  brought  them  to  undergo  the 
yoked  labors  of  our  colleges.  The  new  interest  that  has  of  late  been 
awakened  in  libraries  as  educational  agencies  does  not,  I  feel  sure,  leave 
out  of  consideration  that  kind  of  library  which  seems  so  peculiarly  fitted 
for  sharing  largely  in  the  general  appreciation.  The  college  library,  I 
tnut,  is  starting  on  a  new  career. 
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u  )Cin:srr:R  i;xivi:ksitv  liduauy— administration 

AND  USE. 

Hy  rrof»*»sor  <>TI8  IT.  Uohixkox,  Lihrariim. 

In  an  institution  of  learning  the  transition  from  a  small  libiaiy  to  a 
larg:e  one  is  like  tbe  transition  in  a  liouseliold  from  i>overty  to  wealth  - 
with  new  powers  come  new  duties.  It  is  fortunate  hi  one  case  as  hi  the 
other  if  with  larger  means  there  come  also  enlarged  views,  if  new  plans 
are  devised  which  embrace  the  economical  use  of  large  and  incretusing 
resources.  How  to  use  a  library  is,  therefore,  a  question  of  great  and 
growing  importance  to  nearly  every  college  in  the  country.  It  is  due  to 
those  lil>eral  patrons  of  learning  who  are  enacting  library  buildings  and 
filling  them  with  books  that  this  question  be  carefully  studied.  It  is 
due  to  officers  of  instruction  that  such  a  system  be  adopted  that  all  the 
departments  may  increase  symmetrically  and  be  used  in  due  projiortion. 
without  collision  and  without  omission.  It  is  due  to  students  that  with 
the  nse  of  larger  libraries  courses  of  study  should  be  enlarged,  and  that 
special  instniction  should  be  given  in  methods  of  investigation.  It  is 
due  to  the  public,  in  an  age  when  libraries  are  exerting  so  great  an  intel- 
lectual and  moral  influence,  that  young  men  should  come  from  the  colleges 
thoroughly  trained  in  their  nature  and  their  use. 

Tliere  is  evidence  that  a  reform  in  this  matter  has  alivady  been  begun. 
The  old  method,  or  rather  lack  of  methoil,  is  passing  away  under  the 
influence  of  the  Library  Association,  the  Libniry  Journal,  and  the  reports 
of  the  Commissioner  of  Education.  The  idea  that  a  college  librarian 
may  serve  the  classes  as  an  instructor  quite  as  successfully  as  the  pro- 
fessor of  Latin  or  of  mathematics  is  beginning  to  take  root.  It  is  begin- 
ning to  be  understood  also  that  teiichers  can  make  an  important  use  of  the 
librar}'  in  giving  their  regular  instruction.  In  many  idaces  the  libraries 
are  becoming  so  large  that  careful  attention  muj^t  be  given  by  readers  to 
selection.  The  time  has  x>assed  when  a  smart  reader  couhl  exhaust  the 
resources  of  the  library  on  a  given  subject  in  a  few  weeks.  Time  is  lack- 
ing now,  not  books.  The  question  now  is,  what  is  up  to  date  in  science, 
vigorous  in  literature,  and  iMjrtinent  to  one's  wants — what  on  the  whole 
is  best!  In  answering  this,  teachers,  as  well  as  librarians,  begin  to  see 
how  great  an  influence  for  good  may  be  exerte<l.  The  time  is  passing 
also  when  the  chief  duty  of  a  librarian  was  to  collect  books  and  i)reserv(^ 
them.  How  to  get  them  used  most  extensively,  most  nitelligently,  and 
at  the  same  time  carefully,  is  becoming  his  chief  concern. 

The  object  of  this  paper  is  to  describe  cleiirly,  yet  briefly,  the  methods 
adopted  in  the  Library  of  the  University  of  Rochester,  hoping  thereby 
tocontribnte  somewhat  to  the  reform  which  we  beli(?v4»  to  be  steadily 
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goiii^  on.^  Ill  doiug  this  it  will  be  proper  to  state  the  opinions  which 
underlie  our  library-  ailininistration,  and  some  of  the  results  of  it  which 
have  become  clear  and  definite.  We  \vish  to  do  this  without  preten- 
tion, claiming  nothing  except  that  we  have  given  our  attention  to  the 
subject.  We  have  adopted  some  methods  which  we  were  not  ourselves 
taught,  and  we  think  they  have  been  successful.  In  some  respects  we 
are  conscious  that  our  library  facilities  are  inferior  to  those  of  many 
other  institutions,  but  we  yield  to  none  in  the  desire  and  the  earnest 
effort  to  make  the  best  use  of  what  we  have. 

STATISTICS  OF   TIIK   LinRAKV. 

For  convenience  of  reference  we  give  at  the  outset  the  i)rincipal  sta- 
tistics of  the  library: 

1.  The  library  building  is  fire-proof  and  contains: 

(a)  A  public  room  for  the  library,  112  feet  long,  Ui  feet  wide,  and 
22  feet  high. 

{b)  A  commodious  room  for  art  books  and  suirh  others  as  rerpiire 
8p<y;ial  care. 

(c)  A  reading  room. 

(d)  A  librarian's  private  working  room. 

(e)  A  lecture  room.*-* 

2.  The  number  of  volumes  is  (December,  1S79)  1G,4.*M). 

3.  Endowment  for  increase  of  the  library,  $25,000.  (A  definite  prom- 
ise has  been  made  to  double  this  fund.)^ 

4.  Average  yearly  increase  for  the  last  three  years,  l,:L*r>. 

5.  Reviews  and  magazines  taken  regularly,  20. 
C.  The  classification  is  in  42  departments. 

7.  The  officers  are: 

{a)  A  library  committee  for  general  management  and  purchase  of 
books. 

(b)  A  librarian  (one  of  the  professors  of  the  university). 

(c)  One  assistant  librarian.    (Other  competent  assistants  are  some- 
times employed  for  special  work.) 

8.  The  library  is  open  two  and  a  half  to  three  hours  every  day  and 
two  hours  extra  on  Satiuxlays. 

0.  Everybody,  without  distinction,  is  invited  to  use  the  books  at  the 
building  during  library  horns. 

*lf  in  some  parts  of  this  i)apor  tho  writer  has  repeated,  in  another  forui,  opinions 
already  expressed  by  him  in  the  Government  rej)ort  on  libraries,  it  is  because  ho 
could  not  otherwise  perform  well  the  task  imposed  upon  him  of  describing  our  own 
library  administration. 

-Besides  the  rooms  enumerated  here,  the  building  contains  another  of  the  same  size 
as  the  large  public  library  room  and  directly  over  it.  This  is  to  bo  used  for  our  geo- 
logical and  mineralogieal  cabinets  till  tho  library  is  large  enough  to  re(|uire  it. 

^Since  the  above  was  written  this  promise  has  been  fulfilled. 
16 
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10.  The  i-eaders  who  are  allowed  to  borrow  books  to  be  used  out  of  the 
library  are : 

{a)  All  officers,  students,  and  resident  graduates  of  the  university. 
(b)  All  officei-s  and  students  of  the  Rochester  Theological  Seminary.* 
(e)  Resident  clergjnnen. 
Books  are  also  sometimes  lent,  on  special  application,  to  other  i>erson8 
of  known  character  and  responsibility. 

I. —  PREPARATION   OF   THE  LIBRARY. 

Let  u>  consider  tirst  the  anangements  for  making  the  use  of  the  library 
easy  and  attractive.  To  those  who  have  acquii-ed  the  habit  of  reading 
and  consulting,  it  will  be  attractive  if  easy ;  but  very  few  of  our  readers 
come  tons  with  such  a  habit.  We  are  remindeil  every  year  by  students 
about  to  leave  that  at  first  the  libraiy  was  to  them  little  more  than  a 
blank ;  indeed,  some  of  our  best  library  workers  have  told  us  this.  We 
are  thus  made  to  feel  the  importance  of  creating  such  an  atmosphere  in 
our  library  as  shall  attract  those  who,  never  ha^^ng  enjoyed  the  use  of 
one,  are  not  prepared  to  appreciate  it.  AVhatever  we  fail  to  do,  it  is  our 
pmi)ose  to  make  every  student  a  reading  man  for  life.  Tlie  preparation 
of  our  library  has  this  end  constantly  in  view. 

In  the  first  place,  all  our  cyclopsedias  and  dictionaries,  in  fact  all  books 
that  are  used  chiefly  for  reference,  are  kept  in  open  cases  in  the  central 
portion  of  the  main  room,,  always  freely  accessible  to  every  one.  There 
Ls  no  lack  of  room  around  them  for  work.  As  getting  up  and  down  is 
inconvenient  while  consulting  large  volumes,  a  long  desk,  to  be  used 
standing,  is  placed  near  these  cases.  Chairs,  settees,  and  low  tables  are 
also  at  hand.  Huge  windows  admit  a  flood  of  light  over  the  whole. 
This  is  the  students'  working  area.  It  is  immediately  under  the  eyes  of 
the  librarian  and  assistant  at  their  desks,  and  yet  there  is  absolutely  no 
resti'aint  except  what  is  necessary  for  good  order.  It  does  not  take  long 
for  the  most  inexperienced  to  begin  to  prize  the  free  use  every  day  of 
cases  full  of  dictionaries  and  cyclopaedias,  including  not  only  the  general 
miscellaneous  works  of  this  class,  but  also  those  of  history,  biogmphy, 
mechanics,  chemistry,  statistics,  every  thing,  indeed,  that  is  published 
with  that  methodical  arrangement  which  fits  it  for  reference. 

Xext  after  the  works  of  reference  comes  the  general  catalogue  of  the 
library.  This  is  on  cards,  complete  always  up  to  date,  two  or  three 
cards  for  a  book — authors,  subjects,  and  titles  mixed  in  one  alphabetical 
an-angement  like  a  dictionary.  Classed  catalogues  are  good  for  expe- 
rienced readers,  but  for  the  student  with  little  or  no  experience  we  be- 
lieve eveiy  obstacle  should  be  removed.  We  assume  that  he  comes  to 
the  library  with  a  knowledge  of  the  alphabet  and  the  Arabic  numerals, 
iind,  requiring  only  these,  try  to  put  every  thing  within  his  rcaeh.  He 
has  an  opportunity  to  study  classification  at  the  cases,  as  will  appear 

— '   "  •W''  ■  '  I         —      .      —  .1  .  . ■  ■    -    —  ■    ■  111  ■ 

*  This  is  a  courtesy  extended  by  each  InHtitution  to  the  other. 
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hereafter.  By  the  use  of  luiiubers  at  o\n'  coruer  of  the  card,  reference 
is  made  to  the  department  and  place  of  the  book  sought.  These  num- 
bers are  in  the  form  of  a  fraction,  the  denominator  denoting  the  <lei)art- 
meiit  and  the  numerator  the  i)lace  ui  the  department.  A  label  on  the 
back  of  the  book  contains  the  same  fraction.  The  attention  of  every 
fix\shman  chiss  is  called  to  a  little  printed  card  which  hangs  near  the 
catalogue,  containing  directions  in  perhaps  a  hundred  words  for  using 
the  catalogue.  When  this  has  been  done  it  very  seldom  happens  that 
anything  further  has  to  be  said.  The  work  is  so  simple  that  it  goes 
right  on.* 

The  use  of  a  catalogue  suggeststhe  importance  of  an  index.  All  that 
cliiss  of  books  whose  titles  are  so  general  that  they  do  not  suggest  to 
an  inexperienced  reader  the  nature  of  their  contents  require  an  index. 
This  is  true  not  only  of  periodical  literature,  but  of  collections  of  essays 
on  miscellaneous  subjects,  reports,  and  transactions  of  learned  socie. 
ties,  &c. 

While  the  cataloguing  is  going  on  a  memorandum  is  made  of  every 
volume  of  this  class  in  a  book  kept  for  the  purpose.  During  ench  sum- 
mer vacation  the  books  so  entered,  together  with  the  volumes  of  peri- 
odicals of  the  preceding  year,  are  carefully  indexed  by  subjects.  The 
arrangement  of  the  indexes  is  alphabetical. 

Great  care  is  taken  to  find  out  the  word  or  words  under  which  each 
article  would  be  likely  to  be  sought,  the  printed  titles  very  commonly 
being  ignored  altogether.  We  have  thus  all  of  our  periodical  literature 
since  the  date  of  Poole's  Index  and  nearly  all  onr  other  books  of  a  mis- 
cellaneous nature  thoroughly  indexed.  The  mode  of  keeping  these 
indexes  always  in  alphabetical  order,  up  to  date,  and  without  supple- 
ments, is  fully  described  in  the  Government  report  on  libraries,  and 
need  not  be  given  here.^  We  shall  probably  discontinue  this  man- 
uscript index  of  i)eriodical  literature,  as  the  Library  Association  has 
undertaken  the  work  of  making  a  printed  one.  Ihit  the  index  to  nuseel- 
laneous  literature,  fortunately  kei>t  separate,  has  become  an  essential 
part  of  tim  growth  of  our  library.  It  couhl  not,  either  in  its  present  or 
its  prospective  comlition,  be  replaced  by  anything  else. 

There  is  no  device  w  hich  puts  a  student  on  the  track  of  an  investiga- 
tion like  these  indexes.  Very  few  subjects  arise  on  which  they  do  not 
contain  something.  And  everybody  knows  how  much  of  suggestion 
for  further  reading  is  often  contained  in  a  well  written  article  which 
may  be  read  in  three  hours.  There  is  some  advantage  in  keeping  them 
just  as  we  h  ve  done,  so  that  they  shall  be  exfictly  coextensive  with  the 

^  It  may  be  remarked  that  after  mucli  careful  study  we  have  adopted,  with  some 
modilications,  the  Hystem  of  chissifieation  known  as  the  '^combined  system,"  devised 
by  Mr.  Schwartz,  of  the  Ajiprentices^  Library  of  New  York.  As  much  lias  been  said 
and  written  on  chissilication,  and  as  Mr.  Schwartz's  plan  has  been  pretty  fully  ex- 
plained in  the  Library  Journal,  it  need  not  be  given  here. 

-Ind(^xing  i)eriodical  and  miscellaneous  literature,  in  Public  Libraries  in  the  United 
States,  Washington,  187(),  part  I,  page  663. 
18 
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mis(^ellaneoiis  works  in  our  own  library,  thougli  the  method  is  attended 
with  much  labor  and  expense.  The  printed  indexes,  in  sei)ar«ato  vol- 
umes, of  the  Atlantic  Monthly,  TIar])er's  Magaznie,  inid  others,  are  sel- 
dom touched,  while  Poole's  Index,  for  periodicals  published  before  1852, 
and  our  own,  for  everything  else  that  we  have,  are  in  constant  and  most 
vigorous  use. 

Before  leaving  the  subject  of  indexing  it  may  be  well  to  mention  the 
mode  of  taking  cai*e  of  our  pamphlets.  We  bhid  everything  that  we 
save,  assuming  that  if  a  pamphlet  is  worth  saving  at  all,  a  pile  of  them 
an  inch  and  a  half  thick  is  worth  a  cheap  binding.  As  they  accumu- 
late they  are  classified  and  numbered  with  the  numbers  of  the  general 
departments  of  the  library,  precisely  like  the  books.  They  are  then 
kept  ii.  a  case  prepared  for  the  purpose,  where  the  classes  may  be  dis- 
tributed in  separate  numbered  boxes.  When  there  are  enough  of  them 
to  do  80  a<lvantageously  the  contents  of  the  boxes  are  subclassifted  and 
volumes  are  ma<le  up  under  general  titles.  The  more  valuable  of  them 
are  put  into  good  bindings,  and,  when  completed,  are  indexed  like  other 
volumes  of  miscellanies;  those  of  less  value  are  bound  in  the  cheapest 
way.  A  table  of  contents,  pasted  on  the  cover  inside,  completes  the 
volume  in  all  cases  where  the  pamphlets  are  not  of  a  serial  nature. 
We  believe  that  pamphlets  are  (juite  as  easily  referred  to  in  the  library, 
and  much  less  likely  to  be  lost  in  the  circulation,  when  thus  classified, 
l)onnd,  and  indexed,  than  when  kept  separate. 

IL — PRIVILEaKS  ALLOWED  STUDENTS. 

When  all  these  means  have  been  provided — cyclopaedias  and  diction- 
aries in  abundance,  catalogues  and  indexes  in  the  nu)st  perfect  order, 
and  all  the  appointments  of  the  library  convenient  and  attractive  —  wo 
have  but  opened  the  door  and  maih^  the  access  easy.  It  remains  to  awa- 
ken and  direct  an  interest  in  the  books,  for  very  few  students  will  become 
regular  and  systematic?  readers  merely  from  a  sense  of  <luty,  whatever 
may  be  their  facilities  for  finding  the  best  reading  when  they  want  it. 
The  trouble  is,  in  many  cases,  that  they  do  not  want  it.  The  want  must 
first  be  created  and.then  sui)plied.  How  is  this  to  be  done  ?  We  believe 
that  it  cannot  be  done  well  by  shutting  up  the  cases  and  requiring  the 
student  to  stoj)  with  the  cyclopaedia,  catalogue,  and  index  and  depend 
on  an  assistant  librarian  for  the  rest.  This  would  b(»  paving  the  road 
to  the  library,  and  forbidding  any  one  to  travel  it.  Education  is  best 
when  it  stimulates  inquiry,  gives  it  the  right  direction,  and  answers  it. 
It  is  not  idle  curiosity  which  prompts  a  young  man  to  take  down  books 
aud  turn  them  over.  If  he  is  a  student,  it  is  the.  curiosity  which  he 
ought  to  have  and  to  indulge.  There  is  danger  in  it.  This  no  one  will 
deny.  We  have  often  seen  books  worth  fifty  or  a  hundred  dollars  taken 
down  from  the  shelves,  turned  over  for  half  an  hour,  and  put  up  again, 
with  no  more  care  than  would  be  given  to  those  which  could  be  replaced 
for  fiftv  cents.    It  has  cost  us  a  shudder.    But  then  we  have  remem- 
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}ffirt^\  that  ihfMf,  i^fpstW  Uxiks  wr-re  here  to  Ix*  iis4r<J,  aiul  that  the  stiuleur 
wa-H  here  Up  ii**^;  them,  and  if  it  were  not  forhi^  t-uriosity  and  hi^  freetloni 
iff  gratify  it  Uith  these  ends  wouhl  ver\"  likely  l»e  defwiteil.  And  we 
have  reinenilien^I  ah^j  that  that  >tudent  may  Inr  one  of  the  s*^"holars  of 
the  next  generation,  and  that  he  may  lie  l>e;jriuniug  here  a  life  work 
amon^  Uy>k^,  and  that  the  whole  course  of  a  di<tin;:uishe<l  life  may  be 
det<'nnini?fl  hy  the  o|i]xntnnity  ;^iven  in  those  alcoves.  If  he  fails  to 
appri^riate  therai-e  old  volumes,  to  understand  their  place  in  the  history 
of  wrienee  or  literature,  it  is  likely  to  be  the  fault  <»f  his  teachers  and 
his  ofifK>rtiinitie.H  ^juite  as  much  as  his  own. 

And  then  we  may  liave  misjudged.  Not  nnfre«iuently  do  we  tiud,  in 
our  inU-nroursi'  with  students  in  the  alcoves,  that  the  l>est  things  in  the 
librarv  are  known  as  such.  The  costlv  Ixxiks  are  usually  known,  and 
tlie  reas^in  whv  thev  are  costlv.  Indeed,  in  uiauv  resi>ects.  we  find  our- 
H<;lves  anticipated  by  students  in  the  coui*se  of  our  instruction  on  the 
lilirary  and  its  uses.  This  is  a  kind  of  knowlcnlge  that  propaj^ares 
itH<*lf.  Free,  on  certain  days,  to  roam  among  th«*  cases,  the  strong 
lM;(^imi;  the  lejulers  of  the  weak.  In  the  stuilent  society,  as  elsewhere, 
there  is  mutual  dependence.  A  bright  man  whose  early  advantages 
have  iHjen  superior,  who  is  quick  to  see  and  ready  to  communicate,  soon 
lH;comes  a  centre  of  influence.  We  have  no  fears  for  the  tendency  of 
Hu<ih  influencM.*.  Here  the  l>est  opinions  inevitably  prevail.  The  library 
lM*c/)m(es  a  s(*liool  of  itself.  What  is  taught  by  professors  or  found  out 
by  consultation  is  talked  over  with  friends,  and  handed  down  from  class 
to  class,  till  there  is  a  crmsiderable  b(Kly  of  facts  and  opinions  which  is 
the  CM)mmon  jiroj^erty  of  all  the  readers.  All  the  while  the  new  men, 
inexperitUKMMl  in  libraries,  are  acquiring  methods  which  will  be  of  incal- 
culable value  for  life.  All  this  mutual  assistance  among  the  students 
iliemselv<^s  is  a  <;lear  a4hlition  to  that  which  is  rendered  by  teachers. 

Our  libniry  is  thrown  open  in  this  way  one  day  hi  the  week.  On  Sat- 
urdays the  stu<lents  are  all  required  to  attend  chai)el  and  one  lecture. 
At  about  ivu  these  are  over,  and  they  have  no  furthcT  duties  for  the 
day.  Th(»ii  comes  the  time  for  the  librarv.  At  least  half  the  faculty 
and  a  larg(^  i)erc<»ntage  of  the  stu<lents  make  it  regularly  a  rendezvous- 
Tlu'  best  work  of  tln^  we<»k  is  often  done  here  during  the  next  three 
hours.  ( /uriosity  begets  in<piiry ;  inquiry  leads  to  research.  AVith  note- 
book and  i>encil  in  hand,  courses  of  reading  and  investigation  are 
]»lanned.  Tlu'sc^  courses  are  based  not  wholly  upon  the  opinions  of 
others,  but  also  uimui  iM'rstuial  examination  of  the  books  to  be  used. 
HtattMiuMits  of  teaichers  or  others,  regarding  books  and  authors,  are 
couipared  with  llu'  books  and  authors  theujselves.  Lists  of  books  are 
nnuh^  to  1m^  purchased  by  those  who  are  soon  to  graduate  and  leave. 
And  tlu'n  the  endless  variety  of  themes  for  essays  and  orations  and 
debates  are  all  brought  in  at  this  time  for  personal  investigation. 
Scarcely  a  Sat  unlay  ]»asses  but  every  department  in  the  library  is  ran- 
Hacked  tor  its  best  nniterial  on  nuniy  subjects.     It  is  not  claimed  that 
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snch  investigation  leads  to  tlie  discovery  of  new  truth ;  but,  properly 
directed,  it  cannot  fail  to  give  tlie  student  much  valuable  knowledge  of 
books,  and,  what  is  better,  to  develop  a  method  without  which  no  one 
can  acquire  broad  scholarship.  Add  to  this  that  a  real  interest  is 
awakened  in  lx)oks  as  they  appear  in  a  library.  In  tliis  age  of  libraries 
DO  course  of  education  can  be  called  complete  wliich  does  not  provide 
in  some  way  for  an  exercise  of  the  kind  we  have  described. 

ni. —  INSTRUCTIONS  ON   TUK  LIBRARY   GI\T:N   IN  THE   CLASS  ROOM. 

So  important  do  we  regard  a  good  library  education,  that  special 
instruction  is  given  on  libraries  and  the  method  of  using  them.  It  is  a 
common  saying,  and  a  true  one,  that  next  to  the  ac^iuisition  of  knowl- 
edge itself  is  the  learning  where  and  how  it  may  be  acquired.  The 
range  of  knowledge  is  rapidly  increasing.  New  sciences  are  springing 
up  and  new  and  diverse  applications  of  science  are  rapidly  multiplying. 
And  in  every  department  of  learning  new^  outlooks  are  taken,  giving 
rise  to  new  forms  of  thought.  All  these  denuind  a  place  in  a  curriculum 
of  stud3%  But  the  student  period  of  a  young  man's  life  cannot  be  in- 
definitely increased.  We  believe,  therefore,  that  the  demand  can  be 
met  best,  not  by  making  the  curri(;ulum  cover  everything,  but  by  giving 
8i)ecial  attention  to  the  ichere  and  the  how  of  acquisition.  A  young 
man,  diploma  in  hand,  equipped  with  a  good  method,  is  far  more  likely 
to  l>ecome  a  real  scholar  than  one  who  has  attempted  a  much  wider  range 
of  study  under  instructors,  but  has  not  learned  to  instruct  himself. 

Attention  is  given  to  this  subject  by  the  faculty,  both  in  the  chiss  room 
and  in  the  library.  The  writer  is  accustomed,  as  librarian,  to  give 
familiar  le<*tures  from  time  to  time  to  freshman  and  sophomore  classes, 
to  make  them  un<lerstand  the  great  advantage  of  the  use  of  a  library, 
to  explain  in  general  terms  the  nature  and  use  of  the  devices  for  finding 
what  one  wants,  to  show  how  they  may  supplement  their  course  of  study 
at  every  point  by  reading  the  authors  and  subjects  studied,  and,  in 
general,  to  awaken  as  far  as  possible  an  interest  in  library  work.  Some 
facts  are  also  given  relative  to  the  growth  of  libraries,  especially  in  this 
country.  These  lectures  or  talks  occur  as  oi>portunity  offers,  filling  gaps 
when  other  professors  are  absent,  or  taking  i)art  of  an  hour  now  and 
then  from  his  own  regular  class  work.  Professor  (jilmore  also,  in  con- 
nection with  his  lectures  on  English  literature,  gives  special  euq)hasis 
to  the  importance  of  becoming  familiar  with  the  library;  and,  besides, 
the  mode  of  giving  his  instruction  and  the  work  he  recpiires  of  students 
make  such  familiarity,  in  some  departments  at  least,  necessary,  as  will 
api)ear  hereafter. 

IV. —  INSTRUCTION   AND  ASSISTANCE   (UVEN    IN   THK   LIBRARV. 

But  it  is  ill  the  library  itself  that  most  of  this  kind  of  instnu*tion  is 
given.  During  the  free  hours  on  Saturday  the  professor  of  English,  the 
professor  of  history,  and  the  librarian  are  always  i)resent.     President 
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Anderson  and  other  members  of  tlii»  faculty  spend  more  or  less  time 
there.  The  work  there  is  face  to  fa<».e  with  the  student.  Professors 
come,  not  with  a  lectui'e  prepared,  but  ready  in  a  semi-official  way  to 
take  up  any  subject  which  may  be  presented  and  show  the  inquirer  how 
to  chase  it  down.  They  understand  well  that  they  do  this  at  some  risk. 
It  is  one  thing  to  appear  always  before  classes  on  carefully  studied  sub- 
jects in  one  department  of  learning.  It  is  quite  another  thing  to  go  into 
a  library  for  several  hours  everv  week  where  scores  of  students  are  at 
work,  take  oft'  your  professional  gown,  and  off*er  yourself  for  assistance 
on  everything  that  comes  to  you.  Of  course,  each  officer  is  likely  to  do 
most  in  his  own  si>ecial  field.  This  division  of  the  work  is  facilitated  by 
the  classification  of  the  library,  whicrh  is  biised,  as  far  as  practicable,  on 
the  division  of  the  curriculum  of  study  into  <lepart men ts  usual  in  colleges. 

We  believe  that  this  voluntary  personal  work  does  more  to  encourage 
broad  scholarship  and  to  make  men  independent  in  their  investigations 
than  any  amount  of  class  lecturing.  First  of  all,  it  prevents  the  teacher 
himself  from  falling  into  nits.  Xo  greater  curse  can  come  to  an  institution 
than  the  habit  of  repeating  instru(!tion  unchanged  year  after  year.  In 
this  work  new  fields  of  thought  <and  action  constantly  demand  attention. 
Old  questions  often  come  up  in  a  new  light  and  with  fresh  interest. 
IVIoreover,  instruction  so  given  is  not  given  at  random.  The  experience 
of  a  lifetime  of  study  and  refiection  can  here  be  brought  to  b(»ar  with 
l>eculiar  emphasis  upon  those  special  needs  which  are  felt  and  expressed. 
There  is  an  opportunity  to  find  out  what  has  been  read,  and,  starting 
with  that,  to  show  what  may  best  be  done  and  how.  It  is  often  exi)C- 
dient  to  take  down  the  books  for  those  who  are  inclined  to  ask  cpiestions 
but  have  not  learneil  how  to  question  a  book,  and  oi)en  them  at  the  chap- 
ters which  shouhl  be  read. 

Tlie  intimate  ])ersonal  acquaintance  and  the  natural  infiuence  of  a 
teacher  will  enable  him  to  do  what  a  public  librartan  couhl  not  do.  He 
may  urge  the  use  of  good  books  where  the  tendency  is  to  worthless  ones. 
He  may  so  dir(»ct  the  student  that  the  freedom  of  the  cases  shall  not  lead 
to  the  dissipating  habit  of  merely  browsing  among  books,  but  to  that  of 
regular  and  systematic  work.  He  may  teach  him  how  to  take  the  meas- 
ure of  a  book  in  an  hour's  examination  so  as  to  set  it  down  in  his  note 
book  for  what  it  is  worth.  Sometimes  a  class  lecture  on  the  use  of  the 
library  may  be  profitably  ft)llowe<l  up  l>y  taking  a  subject  and  sliowiug 
how  the  various  departments  can  be  made  to  contribute  to  a  thorough 
study  of  it.  No  descrii>tion  of  this  work  can  be  complete,  nor  can  the 
results  of  it  be  fully  stated.  It  is  sufficient  to  say,  first,  that  those 
teachers  who  engage  in  it  most  heartily  find  themselves  amply  repaid  by 
the  increased  interest  taken  in  the  work  of  their  class  rooms,  and,  sec- 
ondly, that  the  students  who  are  thus  encouraged  and  asvsisted  almost 
invariably  become  our  best  scholars  while  h(»re,  and  after  graduating  look 
back  to  their  work  in  the  library  as  one  of  the  most  beneficial  exercises 
of  their  college  course. 


o.> 


\  I 


COLLEGE    LIBRARIES    AS    AIDS    TO    INSTRUCTION.  25 

While  oil  this  subject  it  may  not  be  impertiueut  to  suggest  that  i)OS- 
sibly  the  new  demand  which  we  often  hear  for  library  professorships  can 
be  met  best,  in  all  but  the  hirgest  institutions,  by  a  phm  in  some  i^espects 
similar  to  what  we  have  described.  Let  it  be  somewliat  more  complete 
aiul  systematic,  but  not  compulsory.  Every  otficer  of  instruction  knows 
Ms  own  department  better  than  the  most  leiirned  librarian  could  be  ex- 
pected to  know  it.  Let  every  one  have  a  regular  hour,  (me  that  shall  be 
convenient  for  students,  when  he  can  be  found  in  the  library  to  encourage, 
direct,  and  assist  all  who  are  reading  or  making  special  i-eferences  in  his 
department.  Let  the  otlicial  relation  of  the  professor  be  reidac^ed  for 
the  time,  iw  far  as  jwssible,  by  that  of  a  literary  or  scientific  friend,  and 
the  inter\'iews,  thus  made  pleasant  and  profitable,  will  soon  become 
attractive.  The  work  could  thus  be  well  done  which  now,  we  susi)ect, 
many  a  librarian,  fi-om  no  fault  of  his  own,  is  doing  but  poorly.  The 
labor  for  each  would  not  be  great ;  the  results,  if  we  nmy  judge  from  our 
experience,  would  l>e  most  beneficial. 

v.— USE   OF  THE  LIBRAUY  BY  PROFESSORS  IN  GIVING  THEIR  REGULAR 

INSTRUCTION. 

From  all  that  has  been  said  it  will  be  evident  that  the  use  of  oui*  library 
iniiuences  very  largely  the  character  of  the  instruction  given  in  the 
class  rooms  throughout  the  university.  Our  library  is  to  us  all  what  a 
laboi-atory  is  to  a  teacher  of  physics  or  a  cabinet  to  a  teacher  of  geology. 
The  narrowest  view  of  education  that  can  be  taken  is  that  of  mere  text 
book  learning.  But  from  a  good  text  book  as  standing  ground,  an  out- 
look may  be  taken  as  broad  as  may  be  desired.  It  is  customary,  we 
l)elieve,  to  accomplish  this  by  means  of  supplementary  lectures  by  pro- 
lessors.  This  is  our  custom  in  part ;  but  we  have  for  several  years  added 
to  it,  and  that  we  think  successfully,  an  outlook  by  the  students  them- 
selves thi-ough  the  use  of  the  library.  The  system  so  involves  the  ad- 
luinistnition  of  the  library  that  it  should  be  given  here. 

In  nearly  every  department,  in  a<ldition  to  the  text  studied  and  to  the 
profe^wor's  lectures,  ond  dissertations  are  required  on  subjects  assigned. 
These  are  not  usually  A>Titten,but  carefully  i>repared  and  delivered  to  the 
class  from  notes.  The  subjects  are  assigned  by  the  professor  early  in  the 
tenn ;  they  are  made  so  that,  all  together,  they  shall  cover  the  principal 
l)oints,  historical,  biographical,  i&c,  suggested  by  the  term's  work. 
References  to  books  are  given  with  the  subjects.  When  tloi  term  is  ^\xll 
advanced  the  dissertations  are  given  from  time  to  time,  as  is  found  con- 
venient. The  student  assumes  for  the  time  the  functions  of  the  teacher. 
Xo  exercises  are  prepared  with  greater  care  and  no  instruction  receives 
better  attention  from  the  classes  than  this  which  is  given  by  tin*  mem- 
bers themselves.  The  professor  is  present  to  correct  or  to  supplement 
wherever  he  sees  the  need  of  it. 

These  dissertations  have  in  general  nothing  to  do  with  the  work  of 
EDglish  composition  as  taught  by  the  professor  of  rhetoric  and  English. 
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And  still  it  is  in  this  department  that  they  probably  have  their  highest 
value.  The  nature  of  the  subjects  Jissigned,  the  reading  done  in  inves- 
tigation, and  the  presentation  to  the  class,  all  have  a  direct  and  mani- 
fest bearing  on  the  work  of  that  department.  For  this  reason  Pi-ofes- 
sor  Gilmore  has  made  a  specialty  of  this  exercise,  lie  keeps  in  the 
.  library  for  the  use  of  students  a  book  of  subjects,  with  references,  from 
which  selections  ai*e  made  for  these  dissertations.  The  references  are 
constantly  undergoing  revision  as  the  library  increases,  lie  keeps  also 
in  the  library  an  extensive  printed  list  of  themes,  with  references,  from 
which  student^}  may  make  their  own  selections  as  essays  Jire  required. 
In  connection  with  these  themes  he  gives  explicit  printed  dii^ections  for 
finding  material  in  the  library,  and  says,  in  addition :  "The  pix)fessorof 
rhetoric  will  be  in  the  library  every  Saturday  morning  to  assist  students 
in  finding  material  for  essays,  dissertations,  &c."  Other  professoi^s  find 
it  expedient  to  follow  their  classes  to  the  library  for  the  same  purj^ose. 

We  give  as  specimens  a  few  subjects  which  have  been  used,  taken 
from  several  of  the  departments.  It  will  be  seen  that  the  whole  scheme 
requires  a  vast  amount  of  work  in  the  library.  It  cannot  fail  to  be 
noticed  also  that  thirty  or  forty  of  these  subjects,  carefully  i>repared  and 
presented  to  a  class  during  a  term's  work  in  any  department,  must  en- 
large the  view  and  broaden  the  scholarshii)  immeasurably,  as  compared 
with  mere  text  book  work.  And  while  doing  this  a  method  is  acquired 
which  is  worth  more  than  all  the  rest. 

1.  History  of  the  use  of  the  term  **  idea." 
,     2.  luflaence  of  Cartcsianism  on  English  thought. 

3.  Savings  hanks,  their  history  and  safeguards. 

4.  The  place  of  Adam  Smith  in  political  economy. 

5.  History  and  uses  of  hills  of  exchange. 

6.  Carhon,  native  forms  and  componnds;  uses  in  the  arts;  functions  in  animals 

and  plants. 

7.  Sugar,  principal  kinds;  sketch  of  the  history  of  beet  root  sugar. 

8.  Bread,  manufacture,  kinds,  adulterations. 

9.  The  Puritan  literature  of  Britain. 

10.  The  great  English  orators. 

11.  English  translations  of  Homer. 

12.  The  invention  of  logarithms  and  the  origin  of  logarithmic  table*. 

13.  The  methods  of  Galileo  and  Descartes  in  i)hysical  science  compared. 

14.  Newton's  experiments  in  light,  and  his  ox  plantations  of  the  phenomeim  of  light 

on  the  emission  theory. 

15.  The  commerce  of  the  Plucnieians. 

16.  Description  of  the  pyramids  of  Egypt. 

17.  The  organization  of  the  Persian  Empire  under  Darius  the  Great. 

VI. — EXTllA  CURRICULUM  WORK  GROWING  OUT  OF  THE  USE  OF  THE 

LIBRARY. 

Besides  the  extension  of  the  course  growing  out  of  these  class  room 
dissertations,  we  encourage  and  provide  for  a  large  amount  of  extra  cur- 
riculum work  which  depends  almost  wholly  upon  the  use  of  the  library. 
Thei'e  are,  we  believe,  in  every  institution  two  classes  of  students,  the 
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text  book  men  and  the  reiulin<r  men.  Lack  of  natural  ability,  sickness, 
[Hnerty,  and  disinclination  to  stndy  limit  many  to  the  mere  work  of 
learning  U^ssons  assij^ned.  An  (^isy  snbject  may  be  [)repared  now  and 
thi'n  for  presiMitaticm  in  the  class  room,  bnt  their  ability  or  their  ambi- 
tion <loes  not  extend  beyond  this.  They  i)ass  examinations  from  year 
to  year,  and  receive  their  bachelor's  degree,  with  no  special  marics  of 
distinction.  It  often  ha[)pens,  however,  in  after  life,  when  the  disabili- 
ties aro  removed,  that  these  men  acqnire  a  scholarship  beyond  the 
pl'oniise  of  their  college  days.  The  other  class,  nKM'e  fortnnate  and  more 
ambitions,  the  reading  men,  are  always  looking  for  more  work.  This 
doniaml  might  be  met  by  extra  text  books  and  lectnres,  but  this  method, 
be.si<les  imi>()sing  an  additional  burden  on  teachers,  would  fail  to  develop 
the  very  j>owers  which  these  men  are  likely  to  possess.  NN>  have  cho- 
sen, because  better  for  the  students  themselves,  to  give  fhem  subjects 
for  investigation  requiring  wide  and  careful  reading. 

These  subjects  form  a  clear  addition  to  our  course.  They  constitute 
a  variable  <*lement,  which  adapts  itself  to  the  ever  changing  demands  of 
till'  times  and  tastes  of  the  students. 

We  selecjt  and  i)resent  a^s  specimens  a  few  of  the  subjects  which  our 
students  liave  studied  during  the  last  two  or  three  years.  Xo  mention 
is  made  here,  however,  of  the  extra  curriculum  work  done  in  classical 
and  mathematical  rea<Ung,  for  which  they  can  easily  provide  their  own 
br)oks.  as  this  has  no  special  relation  to  the  library. 

1.  Tli«»  i)]:ic'<?  of  Ediimiul  Burke  in  lltoratun'.  and  polities. 

-\  Tliv  political  chiiracter  and  aims  of  Julius  Caisar. 

'.*.  Tin-  political  characteristics  of  the  Grt>ek  colonial  system. 

1.  The  i'thical  and  economical  hearings  of  modem  socialism. 

T).  The  national  school  of  political  economy  in  Germany. 

tl.  Tlie  spreml  of  the  Greek  langnage  antl  literature   through  the  conquests  of 

Alcxand<'r. 
T.  Th<'  educational  syst^un  of  Komc  during  the  classical  period. 
^.  The  causes  of  obscurity  in  Tennyson's  poetiy. 
l>.  The  theory  and  uses  of  the  pendulum, 
lo.  The  ]>rinciples  involved   in  the   coiustruction  of  the  teii'scope  and  its  nsvs  in 

astronomical  investigation. 

On  siibjci  rs  like  these  about  one-fourth  of  our  students  are  always  en- 
gaged. A  colleg<i  year  is  spent  on  a  subject.  The  libniry  is,  of  course, 
tlH»  ])rincipal  source  of  information,  and  that  it  may  be  well  supplied  for 
this  work  ])urchases  are  made  every  year  with  special  reference  to  the 
sulrjj'cts  announced  for  the  year.  The  assistance  given  by  professors  to 
the  students  in  the  librarv  tends  to  save  students  from  wasting  time  bv 
reading  at  a  disadvantage.  The  excellence  of  their  work  is  tested  by  re- 
f|niring  either  written  answers  to  (luestions  set  by  the  faculty  or  general 
writt<*n  dissertations  on  the  subjects.  I>y  this  system  we  believe  it  is 
l>n!cti(!ab!e,  with  suitable  attention  on  the  ]>art  of  th(»  officers  of  instruc- 
tion, to  preserve  the  lime  honored  curriculum  of  disciplinary  study  sub- 
stantially intact  and  a;  the  same  time  to  meet  the  mo(h*rn  demand  for 
a  greater  range  an<l  variety  of  eh^ctive  studies. 
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VII. —  POST   (iKAlK'ATE   STUDIES   ENCOURAGED. 

By  1)101)01'  iMlniinistratioii  a  college  library  may  prolong  its  usefulness 
to  students  after  the  regular  eourse  of  stu<ly  is  1inislj(>(l.  We  believe 
there  is  truth  in  the  saving:  that  *^the  library  is  the  best  university:^ 
but  the  university  eourse  implied  by  this  saying  should  foUow  the  ordi- 
nary college  course  of  America.  It  is  our  aim  to  fit  men  to  pursue  such 
a  course  independently  and  successfully.  Having  ac^iuired  such  library 
habits  as  we  have  descrribed  very  few  young  men  will  lay  them  aside  on 
graduating.  We  give  to  our  alumni  the*  same  library  privileges  as  to 
students,  and  the  number  of  post  graduate  reailers  is  constantly  increas- 
ing. We  have  but  two  regular  post  gra<luate  courses  endowed.  These 
are  of  siicli  a  nature  that  they  are  not  likely  ever  to  be  taken  except  by 
men  of  reading  habits.  For  tliem  the  library  is  a  constant  resource. 
Many  others  who  become  teachers,  or  who  pursue  professional  studies 
in  the  vicinity,  continue  their  investigations  in  the  alcoves  of  our  library 
almost  as  regularly  as  when  they  were  students. 

VIM. —  DANIIKRS   TO   liE    AVOIDKD. 

There  are  sonu'  tendencies  in  the  use  of  a  library,  as  we  liave  descri])e<l 
it,  which  cannot  be  commended.  First  of  all,  there  is  danger  that  some 
will  nmke  it  merely  a  place  to  find  answers  to  <iuestions  or  to  study  par- 
ticular questions  previously  determined  upon.  Doubtless  a  library 
should  be  used  in  this  way  very  largely,  but  it  may  be  overdone.  There 
are  books  which  should  be  read  through  leisurely  as  a  whole,  not  for  the 
sake  of  linding  out  what  they  say  on  some  narrow  question,  but  for  the 
sake  of  the  books  themselves.  Some  may  be  read  in  this  way  several 
times  with  profit.  Courses  of  reading  should  be  pursued  where  one 
brings  to  the  best  authors  regularly  at  his  leisure  hour  a  mind  free  to 
receive  an  impression  from  their  learning  and  their  style.  The  minds 
of  the  young  will  be  enlarged  by  such  contact  with  the  masters  in  liter- 
ature and  science  as  they  could  not  be  by  merely  running  over  books  for 
a  chapter  here  and  an  article  there  on  the  subject  they  are  at  work  on. 
We  do  not  say  that  this  is  incompatible  \vith  our  library  management, 
but  it  nuisl  be  admitted  that  there  is  a  slight  tiMidency,  in  the  rush  of 
work  on  subjects,  to  neglect  this  kind  of  reading.  Culture  demands 
that  it  should  not  be  neglei^ted,  and  the  professors,  as  well  as  the  libra- 
rian, should  keej)  it  stea<lily  in  view. 

Another  tendency  which  has  to  be  guarded  against  is  that  of  indif- 
ference  to  the  pecuniary  value  of  books.  We  be]ie\  <*  in  using  our  books, 
and  not  in  shutting  them  up,  though  we  are  well  aware  that  young  per- 
sons who  are  allowed  to  use  freely  what  costs  them  nothing  are  likely 
to  use  it  without  sutlicient  care.  Of  course,  this  is  a  matter  which  can 
be  met  only  by  constant  watchfulness.  It  should  be  said,  however,  to 
the  credit  of  our  students,  that  during  the  thirteen  years  that  they  have 
luul  the  freedom  of  the  civses  every  week  we  have  hardly  lost  books 
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enough  to  be  worth  meiitioDing,  and  the  hainlling  of  those  used  has 
seldom  been  censurable.  We  have  truste<l  them  freely,  appealing  to 
their  honor,  and  we  have  not  appealed  in  vain. 

We  may  add,  as  another  possible  evil,  that  there  will  always  be  stu- 
dents who  will  be  ready  to  justify  a  neglect  of  the  regular  work  of  the 
course  for  the  sake  of  reading.  It  seldom  hai)i)ens,  however,  that  such 
students  are  regular  and  systematic  readers.  They  are  usually  vaga- 
bonds in  the  library  a:«;  w^ell  as  in  the  classes.  Xo  library  administra- 
tion would  give  them  fixed  purposes  and  steady  habits.  If  the*  officers 
of  instniction  are  abh*  in  any  way  to  turn  their  willingness  to  read  to 
good  account,  it  may  be  the  best  thing  that  can  be  done  for  them. 

We  recognize  these  as  apparent  objections,  or  dangers,  in  a  system 
which  givers  so  great  freedom  in  the  library  and  requires  so  constant 
use  of  it  in  the  study  of  subjects.  We  know  of  no  case,  however,  where 
they  have  led  to  serious  evils.  With  the  ey(\s  of  nearly  all  the  faculty 
ooutinuallv  on  the  work  done  in  the  librarv  it  is  not  easv  for  an  evil 
teinlcncy  there  to  (sscaj^e  observation. 
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LETTER. 


Department  of  the  Interior, 

Bureau  of  Education, 

Washingtonj  June  30,  1880. 

Sir  :  The  chief  educational  officials  of  our  State  and  municipal  public 
school  systems  form  a  separate  department  of  the  National  Education 
Association,  and  meet  for  consultation  and  the  discussion  of  subjects  of 
interest  to  the  profession  and  the  public.  The  proceedings  at  the  meet- 
ing in  the  month  of  February,  1880,  were  important.  Among  the  prin- 
cipal papers  on  subjects  discussed  were  Bell's  visible  speech  as  a  means 
of  recording  and  teaching' languages  and  the  deaf-mute,  the  tenth  cen- 
sus from  an  educational  point  of  view,  industrial  education,  the  treat- 
ment of  dependent  cliildren  by  the  State,  the  best  public  school  system 
for  a  State,  higher  education,  and  the  educational  needs  of  the  Southern 
States. 

These  papers  and  discussions  are  on  living  topics,  will  answ^  many 
demands  upon  this  Office,  and  will  prove  useful  to  educators  and  school 
officials  generally.  I  therefore  recommend  their  publication  as  a  circular 
of  information. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

JOHN  EATON, 

Commissioner, 
Hon.  Carl  Schurz, 

Secretary  of  the  Interior, 

Api)roved,  and  publication  ordered. 

C.  SCHUEZ, 

Secretary, 
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Hon.  J.  A.  Nichols,  superintendent  of  city  schools,  Yonkers,  N.  Y. 
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Hon,  E.  McMillan,  superintendent  of  city  schools,  Youngstown,  Ohio. 

Hon.  Hamilton  McRae,  superintendent  of  city  schools,  Muncie,  Ind. 

Hon.  Henry  Shephenl,  superintendent  of  city  schools,  Baltimore,  Mi 

Hon.  S.  A.  Baer,  superintendent  of  Berks  County  schools,  Pennsyl- 
vania. 

Hon.  Richard  Came,  superintendent  of  city  schools,  Alexandria,  Va, 

Hon.  J.  A.  M.  Passmore,  president  of  boanl  of  education,  Pott8\ille,  Pa- 

Dr.  D.  B.  Hagar,  principal  of  normal  school,  Salem,  Mass. 

Prof.  I.  N.  Carieton,  principal  of  normal  school,  New  Britain,  Conn. 

General  S.  C.  Armstrong,  principal  of  normal  school,  Hampton,  Va. 

Prof.  George  P.  Beard,  principal  of  normal  school,  California,  Pa. 

Miss  Lucilla  E.  Smith,  principal  of  normal  school,  Washington,  D.  C. 

Mrs.  Louise  Pollock,  principal  of  National  Kindergarten  Institute, 
Washington,  D.  C. 

Hon.  John  Eaton,  United  States  Commissioner  of  Education,  Wash- 
ington, D.  C. 

Hon.  John  D.  Philbrick,  United  States  commissioner  of  education, 
Paris  Exposition,  Boston,  Ma^s. 

Dr.  Barnas  Sears,*  general  agent  Peabody  education  fund,  Staunton, 
Va. 

Hon.  F.  A.  Walker,  Superintendent  United  States  Census,  Washing- 
ton, D.  C. 

Dr.  D.  C.  Gilman,  president  Johns  Hopkins  University,  Baltimore^ 
Md. 

Dr.  Charles  Warren,  chief  clerk  Bureau  of  Education,  Washington, 
D.  C. 

Hon.  T.  W,  Bicknell,  editor  New  England  Journal  of  Education, 
Boston,  Mass. 

General  C.  E.  Hovey,  lawyer,  Washington,  D.  C. 

Prof.  L.  A.  Butterfleld,  School  of  Vocal  Culture,  Boston,  Mass. 

Mrs.  L.  A.  Butterfield,  School  of  Vocal  Culture,  Boston,  Mass. 

Prof.  Alexander  Graham  Bell,  inventor  of  Bell  telephone. 

Prof.  C.  C.  Painter,  Fisk  University,  Nashville,  Tenn. 

Prof.  J.  M.  Wilson,  trustee  Industrial  Home  School,  Washington,  D.  C. 

Prof.  Z.  Richards,  principal  Eclectic  Academy,  Washington,  D.  C. 

B.  G.  Lovejoy,  esq.,  member  board  of  education,  Washington,  D.  C. 

A.  Hart,  esq.,  ex-member  board  of  education,  Washington,  D.  C. 

J.  W.  Schermerhoni,  New  York  City. 

Prof.  Theodore  Fisk,  University,  of  Nashville,  Tenn. 

Hon.  Josiah  Dent,  president  board  of  commissioners  District  of  Colum- 
bia, Washington,  D.  C. 

Hon.  C.  M.  Mathews,  president  board  of  education,  D.  C. 

Mr.  Edward  Baldwin,  member  board  of  education,  D.  C. 

Dr.  Arthur  Christie,  member  board  of  education,  D.  C. 

Prof.  J.  Enthoffer,  United  States  Coast  Survey,  Washington,  D.  C. 

^  Since  deceased. 
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Mr.  J.  R.  Bigelow,  Washington,  D.  C 

Mr.  J.  L.  Smith,  Washington,  D.  C. 

Miss  Gertie  Cowling,  instructor  primary  class,  Washington,  D.  0. 

Aaron  Smith,  Brooklyn,  N.  Y. 

William  T.  Schofield,  Philadelphia,  Pa. 

Dr.  F.  B.  Hough,  IjOWvUle,  N.  Y. 

Rev.  W.  W.  Patton,  i>resi(lent  Howard  University,  Washington,  D.  C. 

L.  P.  Juvet,  inventor  of  the  time  globe.  Glen's  Falls,  N.  Y. 

Rev.  Russell  A.  Olin,  Canajoharie,  N.  Y. 

PRELIMINARY  MEETING. 

The  department  met  in  the  red  parlor  of  the  Ebbitt  House,  Wednesday 
evening,  February  18,  1880,  President  Newell  in  the  chair,  and  Hon. 
Aaron  Gove,  of  Colorado,  secretary. 

The  programme  as  originally  announced  in  the  printed  circular  was 
informally  talked  over. 

General  Eaton  said  that  Hon.  C.  D.  Randall,  of  Michigan,  could 
Dot  be  i)resent,  but  had  forwarded  his  paper  on  "  The  education  of 
children  who  are  neglected  by  their  parents,"  and  he  would  lay  it  before 
the  department  at  the  proper  time. 

President  Newell  said  that  Superintendent  Parker,  of  the  Quincy 
(Mass.)  schools,  would  not  be  x>re8ent.        ^ 

General  Hovey  inquired  whether,  in  the  absence  of  Mr.  Parker,  the 
subject  of  the  "new  departure"  at  Quincy  would  come  up  for  consider- 
ation? This  query  led  to  some  discussion  between  Messrs.  Hagar, 
Hovey,  Richards,  Luckey,  Marble,  Dickinson,  and  others,  who  expressed 
much  satisfaction  that  the  Quincy  people  had  gone  to  work  to  improve 
their  common  schools.  There  was  some  doubt  expressed,  however, 
whether  what  is  heralded  as  a  "  new  departure  ^  was  other  than  a  "  new 
departure"  for  Quincy ;  in  fact,  its  best  features,  so  far  as  they  had  been 
disclosed,  were  quite  old — as  old  as  Pestalozzi  in  Europe  and  "  Father 
Pierce "  in  America.  They  had  long  been  familiar  to  the  profession, 
and  were  in  practical  operation  in  the  schools  of  many  towns  and  cities. 
It  was  decided,  however,  not  to  consider  the  question  in  the  absence 
of  Mr.  Parker. 

The  remainder  of  the  programme  was  unchanged. 

FIRST  SESSION— THURSDAY  MORNING. 

Washington,  D.  C,  Februury  19, 1880. 

The  department  met  at  10  o'clock  a.  m.  in  the  vestry  room  of  the  Con- 
gregational Church,  corner  of  Tenth  and  G  streets,  and  was  called  to 
order  by  the  presidept,  Hon.  M.  A.  Newell,  of  Maryland. 

Rev.  Dr.  C.  C.  Meadob  offered  prayer. 

Hon.  S.  A.  Baer,  of  Pennsylvania,  was  appointed  secretary. 

Hon.  J.  Obmond  Wilson,  of  the  District  of  Columbia,  moved  the  ap- 
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poiutiuent  of  committees,  extended  an  invitation  to  the  department 
to  visit  the  city  schools,  and  stated  that  a  bill  was  now  pending  in  Con- 
gress to  incorporate  the  "National  Education  Association." 

The  chair  announced  the  committees  as  follows:  Executive  commit- 
tee— Messrs.  Wilson  of  Washington,  Harris  of  St.  Louis,  Slade  of  Illi- 
nois. On  invitations — Messrs.  Hovey  of  District  of  Columbia,  Bicknell 
of  Massachusetts,  Gove  of  Colorado.  On  n^tiondl  legislation  (with  power 
to  add*to  their  number) — Messrs.  Ruffner  of  Virginia,  Orr  of  Greorgia, 
Smart  of  Indiana,  Dickinson  of  Massachusetts,  and  Wickersham  of  Penn- 
sylvania. On  resolutions — Messrs.  Hagar  of  Massachusetts,  Tarbell  of 
Michigan,  and  Luckey  of  Pennsylvania. 

The  president  then  introduced  Prof.  L.  A.  Butterfield,  of  Boston. 
Mass.,  who  made  the  following  address : 

VISIBLE   SPEECH. 

The  science  of  visible  speech  embraces  a  knowledge  of  the  elementary 
sounds  of  all  languages  and  a  set  of  physiological  charaeters  represent- 
ing those  sounds.  The  principles  and  natural  laws  of  the  vowel  and 
consonant  formations  were  discovered  in  the  year  1864  by  Prof.  Alex. 
Melville  Bell,  of  the  Edinburgh  University,  after  many  years  of  careful 
study  and  investigation.  When  he  had  wrought  out  and  clearly  defined 
the  principles  of  his  discovery,  he  devised  a  convenient  set  of  characters 
or  symbols  to  represent  the  individual  sounds  of  all  languages.  All 
articulation  depends  upon  the  parts  of  organs  used  in  speech,  and  the 
relation  of  these  paits  to  one  another. 

Mr.  Bell  discovered  the  universal  phonetic  basis  of  language  by  a  care- 
ful and  experimental  study  of  all  the  organs  used  in  articulation,  and  all 
the  positions  and  relations  in  which  they  are  adjusted  in  the  production 
of  speech.  He  nave  to  each  organ  used  in  articulation  a  distinct  syml>ol, 
pictorial  of  the  part  used;  also  the  relation  of  the  organs  to  each  other 
he  symbolizeil  in  a  similar  manner :  so  that  each  symbol  in  the  alphabet 
indicates  to  the  eye  what  organs  are  used  and  the  definite  positions  in 
which  these  organs  are  placed  in  the  production  of  any  element  of  speech. 

There  are  tw^o  sets  of  organs  used  in  articulation,  the  upper  and  pas- 
sive set,  consisting  of  upper  lip,  upper  gum,  hard  palate,  soft  palate, 
&c.,  the  lower  and  active  set  of  organs,  consisting  of  lower  lip,  point  of 
tongue,  top  of  tongue,  back  of  tongue,  &c.,  which  are  brought  near  or 
against  the  upper  set  in  the  act  ot  articulation. 

Each  vowel  or  consonant  sound  depends  for  its  individual  quality  or 
character  upon  the  definite  position  or  action  of  the  organs  of  speech. 
Knowing  the  position  of  the  organs  for  any  element  in  any  language, 
and  adjusting  the  organs  for  that  position,  one  can  produce  only  the  ele- 
ment desired,  and  the  visible  speech  character  in  the  universal  alphabet 
expresses  to  any  one  acquainted  with  the  system  the  particular  and 
definite  position  for  that  element.  The  visible  speech  symbol  used  to 
3« 
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represent  the  English  P  indicates  that  the  lower  lip  is  shut  against  the 
upper  lip,  and  that  this  position  is  imiuediately  relaxed  with  an  expul- 
sive piift*  of  breath.  The  symbol  tor  B  indicates  the  same  positiou  of  the 
Ups  as  tor  P,  with  a  slight  vibration  of  the  vocal  chords.  For  M  the 
hps  are  closed  a«for  P  ami  l>,  with  voice  escaping  through  the  uasal 
passage.  For  T  the  imiiit  of  the  tongue  is  raised  against  the  upper  gum 
(entirely  closing  the  mouth  i)assage)  and  immediately  relaxed,  with  an 
expulsive  puff  of  breath.  For  D  the  same  position  of  the  tongue  ll  taken 
«is  for  T,  with  slight  vibration  of  vocal  chords ;  for  N  the  same  posi- 
tion as  for  T  and  D,  while  voice  escapes  through  the  nasal  passage. 
For  K  the  back  of  the  tongue  is  closed  against  the  soft  palate,  and  im- 
mediately relaxed  with  a  putf  of  breath.  For  the  sound  of  G  as  heard 
in  the  word  "  go,"  the  back  of  the  tongue  is  in  the  same  position  as  for 
K,  with  a  slight  sound  from  the  hirynx.  For  the  sound  we  call  ng  as 
in  the  word  *'  morning,"  the  back  of  the  tongue  is  closed  against  the  soft 
palate  as  for  K  and  G,  with  voice  escaping  through  the  nasal  passage 
while  the  position  is  held.  For  L  the  point  of  the  tongue  touches  the 
upper  glim  in  the  centre,  but  does  not  entirely  close  the  mouth  passage, 
the  voice  escaping  on  each  side  of  the  tongue.  For  Y  the  central  part 
called  top,  of  the  tongue  is  raised  near  the  hard  palate,  leaving  a  very 
small  passage  through  which  the  vocal  current  passes.  In  like  manner 
is  the  mechanism  of  all  languages  and  all  dialects  indicated.  In  the 
\isible  speech  alphabet  are  symbols  to  represent  all  the  sounds  of  all 
languages,  and  any  one  understanding  the  principles  of  the  system  can 
articulate  all  these  sounds  by  simply  executing  with  the  organs  of  speech 
whatever  the  symbols  dictate. 

Soon  after  Professor  Bell  perfected  the  system  of  \isible  speech,  it 
was  carefully  tested  by  scientific  and  literary  men  from  the  principal 
European  nations  and  by  commissioners  from  other  parts  of  the  world. 
Mr.  Bell  had  no  difficulty  in  representing  by  his  alphabet  any  sounds  in 
any  language.  • 

SOME  OF  THE  APPUCATIOXS  OF   VISIBLE  SPEECH. 

Foreign  languages. — Much  time  is  spent  and  oft«n  great  difficulty  ex- 
perienced by  students  of  modem  languages  in  gaining  sufficient  mastery 
of  their  pronunciation  to  enable  them  to  use  these  languages  as  a 
means  of  communication.  It  is  a  very  easy  matter  for  apt  students  to 
learn  to  read  the  French,  German,  Spanish,  Italian,  and  other  languages, 
but  it  is  quite  another  thing  to  speak  these  languages  with  correct 
sounds  and  native  accent.  It  is  very  cddimon  that  American  students 
and  even  teachers  of  French  and  German  in  our  colleges  and  seminaries 
find  it  difficult  and  often  impossible  to  make  themselves  understood 
in  speaking  those  languages  in  France  and  G^ermany.  The  difficulty  is 
simply  that  they  have  learned  to  read  these  languages  in  the  element- 
ary soands  of  the  English  language,  some  of  which  are  as  unlike  some  of 
the  French  and  German  sounds  as  are  the  Roman  letters  unlike  the 
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Greek  or  Gennan  text.  A  knowledge  of  visible  speech  enables  one  in 
a  very  short  space  of  time  to  gain  easj-  command  of  any  of  these  new 
sounds.  The  facility  with  which  one  may  gain  pronunciation  of  new 
sounds  in  any  language  is  apparent  to  any  one  who  has  witnessed  the 
demonstrations  which  Professor  Bell  and  myself  have  often  made  in  the 
presence  of  large  numbers  of  teiichers  and  educators. 

At  the  Massachusetts  State  Teachers'  Association,  held  at  Worcester, 
Januaft'y  4,  1879,  the  following  test  was  made :  One  of  my  pupils,  Mr. 
J.  n.  Brown,  a  gentleman  from  Canada  who  had  studied  the  system  with 
me  for  five  weeks  only,  went  into  an  adjoining  room  while  the  audience 
dictated  French,  Greek,  Japanese,  and  Germ.an  words  which  I  wrote  on 
the  blackboard  in  visible  speech  symbols.  Mr.  Brown  was  called,  aAd 
he  articulated  what  was  upon  the  board  with  perfect  accuracy.  At  a 
lexjture  before  the  Packer  Collegiat^j  Institute,  Brooklyn,  N.  Y.,  Febru- 
ary, 1879,  Mrs.  Butterfield  and  some  of  the  young  la<lies  of  the  college 
retired  from  the  audience  room  while  other  students  and  teachers  trans- 
lated English  sentences  into  French  and  German,  pronouncing  them  in 
very  good  French  and  German  sounds.  I  wrote  their  pronunciation 
upon  the  blackboard.  Mrs.  Butterfield  and  the  young  ladies  were  called. 
Mrs.  Buttei^field  read  the  sentences  upon  the  board  just  as  originally 
pronounced ;  the  young  ladies  understood  them  in  French  and  German, 
and  gave  us  the  original  meaning  in  English.  I  have  made  similar  tests, 
of  the  system  before  large  audiences  of  educators  in  over  twenty  lan- 
guages and  dialects,  and  always  with  perfect  results.  Any  student  of 
modern  languages  will  find  it  a  very  easy  matt^^r  to  acquire  the  ready 
pronunciation  and  command  of  the  sounds  of  those  languages  by  a 
knowledge  of  this  system. 

Standard  of  pronunciation, — The  visible  speech  alphabet  furnishes  the 
means  of  fixing  and  preserving  a  standard  of  pronunciation  in  all  lan- 
guages. If  such  a  phonetic  standard  had  been  known  to  the  Greeks 
and  Romans,  the  pronunciation  of  the  ancient  orators  could  have  been 
definitely  and  absolutely  preserved. 

Mr.  Shuje  Isawa,  from  Tokio,  Japan,  and  Mr.  Tanetaro  Megata, 
Japanese  commissioner  of  education  to  the  Unite,d  States,  studied  this 
system  with  me  at  the  Boston  School  of  Vocal  Phj'siology.  Mr.  Isawa 
is  now  principal  of  the  Tokio  Normal  School  in  Japan,  and  Mr.  Megata 
has  recently  returned  to  his  native  land.  These  two  gentlemen  propose 
to  unify  the  pronunciation  of  Japan,  and  bring  the  many  dialects  of 
that  country  to  a  common  standard.  Professor  Luther  Whiting  Mason, 
who  has  recently  been  engaged  by  the  Japanese  Government  to  intro- 
duce music  in  the  schools  of  Japan,  and  who  has  studied  the  system  to 
some  extent,  says,  to  quot«  his  own  words :  "  I  shall  make  visible  speech 
the  basis  of  all  my  work  in  Japan." 

Primary  instruction. — By  the  use  of  this  system,  the  children  in  our 
schools  may  easily  be  taught  the  proper  pronunciation  of  all  the  ele- 
mentary sounds  in  the  language.    It  would  not  increase  the  labor  of 
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pupil  and  teacher,  but  would  greatly  simplify  the  work  now  attempted. 
If  the  primary  school  teachers  were  thoroughly  furnished  with  a  knowl- 
edge of  the  system,  it  would  undoubtedly  be  economy  in  the  plan  of  a 
thorough  education.  In  the  United  States,  children  from  foreign  coun- 
tries could  readily  be  taught  to  speak  English  with  the  same  sounds 
and  accent  as  American  children  speak  it.  If  visible  speech  were  a 
part  of  the  regular  course  of  study  in  our  normal  and  training  schools, 
it  would  greatly  increase  the  usefulness  of  our  teachers  and  revolu- 
tionize the  pronunciation  of  our  public  schools,  obtaining  an  easy  and 
elegant  pronunciation  where  now  may  be  found  imperfect  articulation 
and  drawling  sounds. 

De/ecUt  of  speech. — If  the  mechanism  of  speech  was  thoroughly  under- 
stood, the  primary  and  grammar  school  teachers  might  easily  remove 
lisping  and  similar  defects  of  speech  from  children  under  their  care.  The 
tendency  to  develop  one  articulate  position  for  another  might  readily 
be  corrected  by  showing  the  child  what  is  at  fault  and  pointing  out  the 
positions  the  articulating  organs  should  assume  to  produce  the  ele- 
ments desir^. 

Christian  missions. — Visible  speech  will  be  of  great  value  in  mission 
fields.  The  difficulties  which  missionaries  have  experienced  in  acquir- 
ing the  pronunciation  of  the  natives  of  any  country  and  in  teaching  the 
natives  the  pronunciation  of  their  languages  will  readily  disappear  by 
the  use  of  this  system.  Visible  speech  has  already  been  introduced  into 
China  by  a  missionary  from  Scotland.  Large  portions  of  the  New  Testa- 
ment have  been  translated  into  the  Chinese  spoken  language  and 
printed  in  visible  speech  symbols.  The  Chinese  written  language  and 
the  Chinese  spoken  language  are  two  distinct  languages.  The  Chinese 
spoken  language  was  never  written  or  printed  until  visible  speech 
was  employed  for  that  purpose.  The  value  of  visible  speech  to  mission 
work  will  be  apparent  in  the  following  demonstrations,  which  were  made 
in  Boston,  Mass.,  December  26,  1879 :  Kev.  Mr.  llichardson,  who  has 
been  a  missionary  in  Turkey  for  many  years,  gave  difficult  sentences  in 
Turkish  and  Armenian  dialects,  which  I  wrote  upon  the  blackboard  in 
visible  speech  symbols.  Mrs.  Kichardson  gave  the  Arabic  words  ot 
"  Our  Father,  who  art  in  heaven,"  which  were  also  written  upon  the 
board.  A  pupil  and  a  little  daughter  of  the  missionarj^,  who  had  been 
sent  out  of  the  room  while  the  sentences  were  given,  came  in.  The 
pupil  articulated  correctly  what  was  upon  the  board,  and  the  little  girl 
translated  it.  Kev.  Mr.  Eichardson  said  that  he  had  never  before  met 
a  person  who  could  pronounce  for  the  first  time  correctly  a  very  diffi- 
cult word  that  he  gave  in  the  Arabic  language. 

I  recently  gave  demonstrations  at  the  Newton  (Mass.)  Theological 
Institution.  Mrs.  Butterfleld  retired  from  the  lecture  room  while  sen- 
tences in  various  languages  were  given.  Mr.  Thomas,  a  young  student 
in  the  theological  school,  who  was  born  in  Burmah  and  spoke  the  Kaien 
dialect,  gave  sentences  in  his  native  tongue,  which  were  written  upon 
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the  blackboard  in  the  phouetic  nymbols.  Mrs.  Batterfield  came  in  and 
reail  with  |»erfect  accuracy  the  sentences  uiion  the  board.  Mr.  Thomas 
pronounce<l  her  articulation  of  the  Karen  sentences  correct.  He  said 
his  father  could  not  pronounce  them  with  such  virnacular  accuracy 
after  having  lived  in  Karen^eighteen  years. 

SIMPIJCITY  OF  THE  8Y8TE1I. 

The  system  of  visible  si^eech  may  readily  be  acquired  by  any  one.  A 
practical  teacher  may  learn  the  system  thoroughly  in  from  three  to  six 
weeks  by  devoting  a  little  time  to  the  subject  each  day.  By  directing 
the  attention  to  the  mechanism  of  the  elementary-  sounds,  these  definite 
sounds  may  be  taught  a^  object  lessons  to  the  eye.  In  this  way  any 
child  may  acquire  the  pronunciation  of  all  the  sounds  of  the  universal 
alphabet  with  surprising  ease  and  rapidity.  The  system  was  introduced 
inU)  Boston,  Mass.,  in  the  year  1871  by  Prof.  Alexander  Graham 
Bell,  the  inventor  of  the  Bell  telephone  and  son  of  Alexander  Melville 
Bell.  Professor  Bell  has  applie^l  the  system  to  the  teaching  of  deaf- 
mutes  in  the  United  States  witli  great  practical  resuls.  Thg  number  of 
characters  used  to  represent  all  the  sounds  of  all  languages  may  not 
exceed  one  hundred.  Visible  speech  does  not  interfere  with  any  exist- 
ing alphabet ;  it  does  not  make  a  standard  in  any  language,  but  furnishes 
the  means  of  representing  and  preserving  any  standard  of  pronunciation 
which  may  be  established. 

ProfeHm)r  Butterfteld  illustrated  his  lecture  by  black boarti  exercises. 
Fie  drew  a  diagram  of  the  organs  of  speech  and  clearly  demonstrated 
the  principles  of  the  system. 

Tli(»>  following  test  was  given :  Mrs.  Butterfield,  who  understands  the 
syst-CMu,  was  rer[ue8ted  to  retire  from  the  room  while  sentences  were 
given  in  foreign  languages.  Sounds  in  Hindoostanee  were  given  by 
Dr.  Warren,  of  the  Bureau  of  Education;  sentences  in  Russian  and 
Bolieinian  were  given  by  J.  Bnthoffer,  United  States  CoiWit  Survey ;  and 
an  illustration  in  Gaelic  was  given  by  Dr.  Newell,  president  of  the  asso- 
ciation ;  all  of  which  were  written  by  the  speiiker  upon  the  blackboard 
in  visible  speech  symbols.  Mrs.  Butterfield  returned  to  the  room  and 
pronounced  with  accuracy  the  sentences  upon  the  board. 

In  tlie  discussion  that  followed, 

President  Newell  asked  if  the  following  out  of  this  method  did  not 
dej)eiul  entirely  ui)on  a  correct  ear  and  a  cultivated  voice. 

Professor  Butterfield  called  on  Prof.  Alexander  Graham  Bell,  the 
inventor  of  the  telephone  and  son  of  the  inventor  of  this  alphabet, 
to  inform  the  audience  ixs  to  what  his  experience  had  been  in  this  par- 
ticular. 

Professor  Bell  said  he  thought  he  could  prove  that  the  ear  was  an 
eutii^ely  unnecessary  organ.  He,  himself,  had  been  very  successful  in 
teaching  deaf-mutes  by  these  characters,  and  of  course  without  the  aid 
of  the  ear  at  all.    The  ear  was  really  very  often  a  defective  organ,  and 
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may  frequently  be  accustomed  to  understand  defective  sounds.  The 
sounds  taught  by  this  method  are  necessarily  correct.  He  would  go 
further  and  say  that  speech  may  be  acquired  when  the  ear  is  entirely 
wanting ;  and  gave  as  an  instance  the  case  of  two  children  that  came  to 
his  notice,  who  entirely  lost  their  hearing  from  scarlet  fever  and  were 
fast  losing  their  power  of  speech.  As  a  last  resort  their  teacher  was 
induced  to  adopt  this  method,  which  showed  astonishing  results.  They 
learned  quickly,  and  by  having  words  printed  with  these  characters  un- 
derneath they  soon  taught  themselves  to  read. 

Dr.  Harris  said  that  one  of  the  most  important  books  in  his  library 
was  ax)on  this  subject,  and  it  was  one  that  he  was  in  the  habit  of  fre- 
quently consulting.  He  supposed  physical  training  necessary  for  the 
saccessfnl  use  of  this  method. 

A  member  inquired  whether  the  sounds  that  these  characters  repre- 
sent would  remain  the  same  although  the  pronunciation  of  the  words 
of  a  language  was  constantly  changing. 

Professor  Bell  thought  that  the  gentleman  misapprehended  the 
value  of  the  alphabet  and  the  purposes  of  its  users.  If  the  stand- 
anl  pronunciation  of  a  word  at  any  given  time  can  be  recorded  in  this 
absolutely  phonetic  and  physiological  alphabet,  every  subsequent  change 
in  its  pronunciation  can  be  recorded  as  easily.  A  record  of  this  kind, 
showing  the  actual  variations  of  typical  spoken  words  in  our  own  lan- 
guage since  the  time  of  Chaucer,  or  even  of  the  Elizabethan  period, 
would  be  of  inestimable  value  to  philologists.  The  use  of  the  alphabet 
in  education  to  indicate  the  present  accepted  pronunciation  of  words  is 
another  valuable  but  quite  different  one,  and  should  not  be  confused 
with  its  use  for  historical  linguistics. 

NATIONAL  COUNCIL  OF  EDUCATION. 

Mr.  BiCKNELL,  of  Massachusetts,  read  a  paper  "proposing  a  plan  for 
a  national  council  of  education."  The  paper  has  not  been  furnished  for 
publication,  nor  can  an  abstract  of  it  now  be  made;  in  the  expectation 
that  the  paper  itself  would  be  available,  no  notes  were  taken  at  the  time. 
It  may  be  said  generally,  however,  that  the  writer  defined  and  explained 
what  he  understood  by  a  national  council  of  education,  and  suggested 
reasons  for  its  establishment.  He  did  not  go  much  into  details,  nor 
commit  himself  as  to  the  number  or  qualifications  of  members ;  how 
they  should  be  chosen,  by  whom,  or  for  how  long;  whether  they  should 
be  paid  for  their  services,  and,  if  so,  how  much  or  by  whom;  or  whether 
their  acts  should  be  regarded  as  advisory  or  mandatory ;  or  what  should 
be  the  exact  scope  of  their  powers  and  duties.  But  he  argued  in  a 
general  way  in  favor  of  establishing  some  national  authority  to  which 
the  great  body  of  educators  might  appeal  as  a  court  of  last  resort — a 
body  comi>etent  to  formulate  principles  and  courses  of  study,  and  to 
give  safe  counsel. 

The  paper  closed  with  a  resolution  intended  to  draw  out  an  expression 
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of  opinion  from  the  department  as  to  the  advisability  of  constituting 
siicli  a  council. 

Mr.  Tarbell, of  Indiana,  moved  as  an  amendment  that  the  depart- 
ment of  superintendence  be  charged  with  the  duties  of  the  proposed 
council. 

Dr.  Harris  opened  the  discussion  of  this  paper.  He  thought  that  an 
educational  council,  such  as  was  proposed,  could  be  easily  organized 
under  a  central  government  like  the  governments  of  Europe,  but  not 
here,  especially  if  it  was  proposed  to  invest  it  with  any  conclusive  power. 
Our  separate  communities  are  jealous  of  any  centralization  of  authority. 
Again,  if  the  council  was  to  be  representative  of  public  or  state  educa- 
tion, it  would  necessarily  be  composed  of  superintendents,  and  that 
would  give  us  our  present  department  over  again.  The  plan,  however, 
contemplates  long  sessions  and  deliberate  consideration  and  action.  But 
superintendents  are  engaged  in  exacting  positions,  requiring  all  their 
time  and  attention  to  protect  systems  and  interests  for  which  they  are 
in  some  sense  responsible.  They  can  hardly  be  spared  to  enter  the  do- 
main of  the  scholar  or  philosopher,  or  to  be  absent  sufficiently  long  from 
their  special  field  of  labor. 

A  backhanded  blow  may  be  given  through  the  city  council  or  the 
State  legislature  when  least  expected,  or  may  lurk  under  a  bill  or  reso- 
lution most  innocent  on  its  face.  He,  however,  desired  to  be  understood 
as  suggesting  difficulties  rather  than  expressing  opinions. 

President  Newell  here  informed  the  association  that  the  time  was  so 
limited  that  he  should  be  obliged  hereafter  to  limit  the  debate  to  five- 
minute  speeches. 

Mr.  WiCKERSHAM,  of  Pennsylvania,  said  that  matters  of  great  weight 
and  vital  interest  would  always  be  before  such  a  body  as  the  proposed 
council  for  consideration  and  action,  and  such  consideration  and  action 
would  involve  close  and  scientific  investigation,  and  a  good  deal  of  it. 
But  of  what  value  would  all  this  be  if  there  was  no  authority  to  enforce 
the  conclusions  and  acts  of  the  council?  It  may  be  that  the  moral  or 
advisory  power  of  the  opinions  of  such  a  body  might  give  to  their  acts 
the  necessary  authority,  and  in  that  case  no  one  could  object  to  it,  not 
even  Mr.  Harris  himself.  To  touch  on  another  point,  the  scheme  of  a 
council,  as  suggested  in  the  paper  just  read,  seems  to  contemplate  a 
somewhat  large  membership,  whereas  he  thought  a  small  body  would 
be  better.  A  large  council  would  simply  be  the  national  association 
over  again. 

Mr.  Harris,  of  St.  Louis,  remarked  that  if  this  council  could  be  or- 
ganized to  treat  subjects  scientifically  and  publish  the  results  it  reached? 
as  wholly  advisory,  it  would  be  a  welcome  organ.  But  this  matter  should 
come  up  now  only  for  discussion;  there  should  be  no  immediate  action; 
we  should  make  haste  slowly. 

Mr.  Shepherd,  of  Baltimore,  agreed  with  Messrs.  Harris  and  Wick- 
ersham,  yet  he  could  not  see  why  an  organization  of  this  kind  could  not 
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be  effected  for  the  discussion  of  subjects  that  might  come  before  it  scien- 
tifically, in  a  proper  manner,  instead  of  in  the  "ad  captandum''  way 
asaal  in  our  i)opular  assemblies. 

Mr.  Marble,  of  Massachusetts,  said  that  the  superintendent  of  St. 
Louis  had  fully  demonstrated  the  possibility  of  a  superintendent  at 
once  a  scholar  and  a  philosopher.  If  some  organization  could  be 
eflfected  by  which  the  rich  experience  and  valuable  ideas  of  eminent 
educators  could  be  made  available  by  publication  or  otherwise  to  their 
eo-workers,  it  would  be  exactly  what  was  needed.  It  is  a  matter  of 
pablic  history  that  the  most  intelligent  school  labor  is  constantly  being 
neutralized  or  thwarted  by  ill  considered  publications  and  criticism ;  and 
this  condition  of  things  was  rendered  possible,  he  thought,  because  we 
have  no  standard  or  authority  in  such  matters.  There  is  no  authoritative 
oontroUing  educational  influence  in  this  country  whose  matured  con- 
clusions can  be  offset  against  the  flippant  assertions  of  any  upstart  who 
can  publish  his  opinions  upon  this  or  that  subject  in  the  newspax)ers, 
which  are  immediately  quoted  as  reliable.  Of  course  they  are  only 
opinions,  but  then  they  have  their  influence. 

Dr.  Hagar,  of  Massachusetts,  advocated  the  formation  of  a  national 
council,  something  after  the  plan  suggested,  as  a  means  of  establishing 
correct  opinions  on  educational  questions  and  of  combating  and  over- 
throwing heresies  and  false  notions  of  education.  Of  course  it  must  be 
so  constituted  as  to  command  the  confidence  and  respect  of  the  great 
body  of  teachers,  but  it  is  not  necessary  that  it  should  be  a  large  body. 

Dr.  HOYTE,  of  Tennessee,  thought  there  would  be  great  difficulty  in 
agreeing  upon  the  limits  of  eligibility  to  the  office  of  councillor ;  that  is, 
in  determining  who  might,  and  who  might  not,  be  eligible  to  a  seat  in 
that  body,  and,  if  an  agreement  could  be  reached  on  that  point,  then 
what  power  should  elect  or  appoint  these  councillors?  Upon  both  these 
vital  questions  he  thought  the  i)aper  just  read  was  too  general  in  its 
terms  or  suggestions.  Something  specific  aiid  in  detail  ought  to  be  pro- 
posed, if  practical  results  are  contemplated.  Then,  again,  who  shall  de- 
termine the  length  and  frequency  of  the  sessions  of  this  council  I  What 
are  to  be  the  expenses  and  how  are  they  to  be  paid  ? 

He  would  remind  them  of  one  serious  difficulty  that  they  must  guard 
against,  which  usually  threatened  educational  associations.  If  great 
care  was  not  taken  the  omnipresent  book  agent  would  worm  himself  in 
and  monopolize  the  whole  thing  and  be  the  controlling  power. 

Mr.  Gove,  of  Colorado,  seemed  to  see  almost  insurmountable  obsta- 
cles to  such  an  organization.  It  would  seem  easy  enough  for  the  mem- 
bers of  this  department  to  suggest  fifty  names  for  membership  in  such 
a  council,  and  their  participation  would  be  an  earnest  of  the  usefulness 
and  influence  of  the  organization ;  but  such  a  beginning  would  in  some 
measure  thwart  the  ultimate  puqwse  by  offering  suggestions  of  exclu- 
siveness.    As  an  attachment,  adjunct,  or  branch  of  the  National  Educa* 
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tion  Associatiou,  he  did  not  see,  with  the  little  thought  he  had  given  the 
matter,  how  the  desired  and  necessary'  material  was  to  be  obtained. 

The  several  departments  are  not  relatively  of  the  same  imjiortanoe  to 
the  practical  a  ork  of  education.  He  was  of  the  ox»inion  that  an  annual 
meeting  for  the  ends  indicated  in  the  paper,  and  with  which  effort  he  was 
in  hearty  acco.d,  could  be  best  obtained  by  voluntary  attendance;  that 
if  six  or  more  gentlemen,  eminent  in  the  profession,  would  issue  an  in- 
vitation for  such  a  council,  stating  in  such  invitation  in  as  detailed  a 
manner  as  possible  the  exact  object,  limitations  of  discussions,  &c.,  the 
X>ersons  who  would  respond  would  be  just  those  whose  presence  would 
be  most  desired,  while  those  not  vitally  interested  would  scarcely  put 
themselves  to  the  trouble  and  expense  of  attendance.  In  this  whole 
matter,  however,  it  would  seem  that  further  and  broader  counsel  should 
be  sought.  It  is  too  important  a  measure  to  be  hurriedly  settled.  He 
trusted  the  department  would  cause  it  to  be  properly  referred  for  ftirther 
consideration  and  report. 

Mr.  Smart,  of  Indiana,  said  there  could  be  no  objection,  in  his  opin- 
ion, to  such  an  educational  body  as  the  proposed  council.  Its  voice 
would  not  provoke  opposition ;  on  the  contrary,  it  would  be  generally 
accepted  and  followed.  He  believed  the  present  body,  this  department 
of  superintendence,  might  be  made  the  nucleus  or  germ  of  such  a  coun- 
cil, and  should  that  course  be  pursued  its  establishment  would  become 
easy  and  speedy.    He  believed  that  the  way  to  do  it. 

Mr.  Pendleton,  of  West  Virginia,  was  opposed  to  the  amendment 
and  believed  that  the  council,  if  formed,  should  be  elected  by  this  body, 
or  at  least  proi>osed  by  this  body,  and  elected  by  the  general  association ; 
because  upon  these  bodies  it  would  chiefly  have  to  rely  for  the  enforce- 
ment of  its  conclusions  and  acts.    It  could  enforce  nothing  of  itself.    He 
saw  no  way  to  invest  it  with  any  executive  power;  and  even  its  recom- 
mendations to  Congress  or  to  State  legislatures,  except  so  far  as  they 
appeared  reasonable  on  th^ir  face,  would  have  to  d^)end  for  success 
largely  upon  the  aid  and  support  of  the  national  association.    A  coun- 
cil of  the  kind  proposed  should  be  so  constituted  as  to  be  able  to  give  a 
great  deal  of  time  to  its  work,  and  such  he  understood  to  be  the  distin- 
guishing feature  of  the  proposed  body ;  but  it  must  be  borne  in  mind 
that  long  sessions  multiply  expenses,  and  how  are  these  to  be  met  f    A 
pauper  institution  is  neither  attractive  nor  influential.     He  hoped  the 
friends  of  the  measure,  as  a  preliminary  step,  would  bring  forward  a 
plan  to  provide  means  to  pay  expenses. 

Mr.  Orr,  of  Georgia,  asked  if  the  amendment  had  been  seconded. 
He  was  very  sorry  indeed  that  he  had  not  considered  the  matter  before 
coming  here;  he  thought  that  the  association  was  not  yet  ready  for  the 
question. 

Mr.  Tarbell,  of  Indianapolis,  Ind.,  thought  if  this  matter  failed  to 

be  decided  at  the  meeting  of  the  national  association  at  Chautauqua, 
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we  would  be  left  exactly  where  we  are  now.    He  withdrew  his  amend- 
ment. 

Mr.  WiCKERSHAM,  of  Pennsylvania,  said  that,  as  the  meeting  did  not 
seem  to  be  prepared  to  take  action  on  this  matter,  he  had  the  consent 
of  the  original  mover  of  the  proposition  t-o  ofter  the  following  resolution, 
which  was  adopted : 

Resolredy  That  a  committee  of  eleven  members  be  appointed  by  the  chair  to  prepare 
a  plan  of  organization  to  be  reported  to  the  board  of  managers  of  the  National  Edu- 
cation Association,  at  it«  next  meeting  at  Chantauqua  the  coming  summer. 

The  chair  appointed  as  such  committee  the  following  gentlemen  : 
Messrs.  Bickuell,  Wilson,  Wickersham,  Harris,  Hagar,  Tarbtll,  Carle- 
ton,  Smart,  Gove,  Shepherd,  and  Orr. 

Mr.  Marble,  of  Massachusetts,  then  read  the  following  paper  on  the 
education  of  children  who  are  neglected  by  their  i)arents,  prepared  by 
Hon.  O.  D.  Kandall,  of  Cold  water,  Mich.,  the  author,  in  the  Michigan 
senate  of  1871,  of  the  law  establishing  the  Michigan  State  Public  School 
for  Dependent  Children,  member  of  the  Soci^t^  g^jn^rale  des  prisons  of 
France,  &c. : 

THE  EDUCATION  OF  DEPENDENT   CHILDREN. 

I  present  a  subject  that  insists  ui)on  a  hearing  from  you  as  educators. 
It  is  not  a  new  one.  It  has  few,  if  any,  new  facts  or  arguments.  It 
claims  no  originality.  It  has  intruded  itself  into  the  meetings  of  social 
scientists  who  were  gravely  discussing  modes  of  reformation  and  pun- 
ishment, and  has  turned  their  deliberations  to  questions  of  prevention 
as  more  certain  and  economical.  It  has  entered  unbidden  the  halls  of 
legislation,  and  has  secured  from  the  political  economist  and  statesman 
favorable  thought  and  action.  It  has  entered  the  church  and  asked  its 
healthy  influence  and  ever  ready  assistance.  This  age  more  than  any 
other  has  given  it  a  hearing. 

My  subject  is  the  education  of  dependent  children  by  the  State,  for 
the  mutual  welfare  of  the  children  and  the  State. 

So  this  subject  through  me,  rather  as  a  business  man  than  a  special- 
ist^ intrudes  itself  into  your  deliberations,  into  your  presence — who 
come  from  the  clean  courts  of  the  schools  and  universities  and  their 
purer  atmosphere.  The  subject  is  well  worthy  your  attention.  You 
may  not  heed  it  now,  but  you  will  if  the  children  of  the  poor  are  neg- 
lected and  the  influences  of  a  bad  education  make  powerful  the  bad 
element*  of  society.  The  growth  of  pauperism  and  crime  if  checked 
mast  be  through  the  schools,  or  it  never  will  be.  It  is  time  for  efll- 
cient  action. 

Overcrowded  Europe  for  ages  has  been  oppressed  with  taxes  to  sup- 
port dependents  and  punish  criminals.  We  are  rapidly  following  in  her 
course.  We  can  prevent  it  if  we  would.  In  1850,  with  a  population  of 
23,191,876,  it  cost  us  yearly  $2,954,806  to  support  dependents  and  pun- 
ish crifflinals.    In  1860,  with  a  population  of  31,443,;5tii,  \t  co^tw^  7^^\\^ 
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$5,445,143  for  tlie    same    puq)oses.     In   1870,  with   a  populatioD   of 
38,558,371,  it  cost  for  the  same  $10,930,429. 

It  will  l>e  seen  by  these  figures  that  from  1850  to  1860,  while  the  in- 
crease of  ])opalation  was  about  28  per  cent.,  that  of  the  cost  of  crime 
■and  pau}>eri8m  wa«  a  little  over  100  i)ercent.  Also,  while  the  increase 
of  population  between  1800  and  1870  was  about  44  per  cent.,  the  in- 
•crease  of  the  cost  of  pauperism  and  crime  was  nearly  100  i>er  cent. 
From  these  figures  we  may  fairly  anticipate  that  the  census  of  1880 
will  show  an  increase  of  cost  100  per  cent.,  making  the  annual  cost 
$20,000,000  per  annum.  And  this  remarkable  increase  of  cost  iu  pro- 
portion to  the  increase  of  x)opulation  cannot  be  attributed  to  an  unfruit- 
ful soil.  During  these  decades  there  has  been  no  time  when  a  man  in 
mental  and  bodily  health  might  not  keep  his  family  from  dependence. 

Surely  this  subject  is  a  grave  one  that  should  not  only  attract  your 
attention,  but  that  of  governments,  which  might  well  inquire  into  the 
causes  of  crime  and  dei)endence  so  as  to  devise  methods  to  reduce  these 
dangerous  elements  of  society  to  the  lowest  possible  minimum.  Gov- 
ernments need  well  to  protect  themselves. 

In  times  of  great  public  disturbances,  like  our  recent  great  railroad 
riots  or  like  the  great  upheavals  of  the  French  commune,  we  see  and 
feel  the  effects  of  the  dangerous  classes  that  we  did  not  think  of  in 
more  quiet  times.  When  they  come  to  the  surface  we  feel  their  terri- 
ble effects.  In  more  ancient  times  civilizations  were  destroyed  by  en- 
emies from  without.  The  civilizations  of  the  future  will  be  destroyed, 
if  ever,  by  the  barbarism  within  civilization.  This  barbarism  within 
civilization  decries  your  high  schools  and  colleges,  your  free  schools  * 
and  votes  against  taxes  for  their  support,  though  it  pays  none.  It  haa 
children  to  educate,  but  ignoring  their  interest  would  rear  them  in  vice. 
It  has  no  sympathy  with  those  on  the  cultured  and  respectable  plane 
above  them.  The  riot,  the  commune,  feeds  upon  and  lives  by  this  bar- 
barism, which  has  its  basis  upon  idleness,  ignorance,  and  ^ice. 

The  mental,  moral,  and  physical  perversion  of  the  youth  is  the  main 
cause  of  this  dependence  and  crime.  The  proper  education  of  the 
youth  is  the  one  great  remedy.  The  literature  and  laws  of  all  the  ages 
confirm  this.  You  will  find  it  in  the  Bible,  in  Plato,  in  Homer,  in  Con- 
fucius, and  in  the  wisest  moralists  and  lawgivers.  Homer  says :  "  Chil- 
dren 43elong  less  to  their  parents  than  to  the  state.  They  are  the  chil- 
dren of  the  i)eople.  They  are  the  hojie  of  the  state.  It  is  too  late  to 
mend  them  when  they  are  spoiled.  •  •  •  It  is  much  better  to 
X)revent  the  evil  than  to  be  obliged  to  punish  it." 

In  speaking  of  the  correct  education  of  children  says :  Confucius  aptly 
"  It  cannot  be  when  the  root  is  neglected  that  what  should  spring  from  it 
should  be  well  ordered."  The  state  has  a  vital  interest  in  its  youth, 
who  must  grow  up  either  to  good  citizenship  to  sustain  and  protect  the 
state,  or  as  unworthy  sons  to  undermine  and  destroy  it.    Pericles  said 
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of  the  Grecian  youth  killed  in  battle:  "The  loss  which  the  state  suffers 
by  the  destruction  of  its  youth  is  like  the  loss  which  the  year  suffers  by 
the  destruction  of  spring."  And  loss  by  the  perversion  of  youth,  how 
much  more  injurious  to  the  state. 

Neglected  childhood,  the  want  of  school  and  trade  education,  igno- 
rance, idleness,  vice,  evil  associations,  and  their  kindred  influences  are 
the  causes  of  crime  and  pauperism.  Children  so  suiTounded  grow  up 
with  no  self-respect,  no  self-reliance,  with  no  resistance  to  temptations, 
easily  drift  into  evil  ways,  an<l  once  lost  seldom  have  the  desire  to  return 
to  virtuous  ways.  Bom  in  the  county  poorhouses  or  sent  there  under 
our  indulgent  laws,  many  even  remain  there,  so  that  sometimes  three 
generations  of  the  same  race  may  be  found  in  the  same  poorhouse.  The 
celebrateil  Juke  family,  brought  to  light  through  the  learned  investiga- 
tions of  !Mr.  Dugdale,  shows  through  six  generations  206  paupers,  76 
criminals,  and  128  prostitutes,  all  descended  from  one  criminal  and  pau- 
per ancestor.  Marsigny,  the  distinguished  jurist  of  France,  says :  ^<  The 
moral  perversity  which  has  caused  their  ruin  dates  from  early  childhood." 

I  ftnd  in  the  last  triennial  report  of  the  celebrated  Mettray  (France) 
institution  for  boys  that  the  average  number  there  in  1876  was  756.  Of 
the«e,  347  were  orphans  or  half  orphans,  and  five-sixths  entered  the 
oolony  without  moral  or  mental  education.  In  the  lauguage  of  the  report^ 
^One-third  of  the  number  have  had  only  deplorable  examples,  and 
among  those  whose  parents  live  by  their  labor  they  have  before  them 
oaly  examples  of  vice  and  idleness.'' 

Gather  statistics  from  whatever  State  or  country  you  choose,  and  they 
all  demonstrate  that  from  dependent  children — orphans,  half  orphans, 
ohildren  of  pauper,  criminal,  or  intemperate  parents — oome  the  paupers 
and  criminals  that  are  supported  by  the  public.  The  reports  of  prison 
wardens  show  the  following  as  the  princii>al  causes  of  crime : 

In  Bavaria :  Neglected  education  and  illegitimacy. 

In  Norway :  Neglected  education  and  want  of  homes. 

In  Russia :  Neglected  education. 

In  the  Netherlands :  Neglected  education  and  second  marriages. 

In  Sweden:  Neglected  education  and  bad  company. 

In  Switzerland :  NeglectM  education  and  unhealthy  family  influences. 

In  the  United  States :  Orphange,  want  of  home  life. 

In  England :  Neglected  education  and  street  associations.  • 

These  are  the  children  that  furnish  the  recruiting  posts  for  the  great 
•nny  of  dependents  and  delinquents.  And  the  number  of  children 
not  being  e<lucated  by  reason  of  poverty  and  other  hindrances  is  very 
large.  It  was  said  a  short  time  since  that  there  were  60,000  in  the 
State  of  New  York  not  attending  school  and  25,000  in  Philadelphia 
not  in  the  regular  course  of  instruction.  In  France  it  is  estimated 
that  there  are  100,000  dependent  and  delinquent  children.  I  trans, 
late  from  the  November,  1879,  number  of  the  Bulletin  de  la  Soci6- 
t6  g^n^rale  de«  prisons:   "It   is  estimated  that  there  are  in  Fiau<» 
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100,000  children  ouder  16  years  of  age,  who,  abandoned  by  their  pa- 
rents, a.re  living  in  the  midst  of  vice  and  crime  and  form  what  is  justly 
called  the  nursery  of  the  jails  and  station  houses.''  In  this  country, 
though  we  are  yet  far  from  the  European  condition,  there  must  be  half  that 
number,  including  those  in  asylums  and  reform  institutions.  In  1875 
there  were  17,791  children  in  the  different  public  institutions  of  New 
York,  not  including  those  in  industrial  schools,  lodging  houses,  ^c. 
Hon.  William  P.  Letch  worth,  president  of  the  State  board  of  charities 
of  New  York,  in  a  recent  letter  informs  me  that  the  number  is  now  about 
15  per  cent,  higher.  The  percentage  of  these  children  to  the  population 
does  not  vary  much  in  the  several  States,  except  as  the  number  is  affected 
by  density  of  population,  as  the  general  treatment  of  society  has  been 
alike  in  all  to  propagate  and  perpetuate  this  class.  Growing  up  in  idle* 
ness  and  vice,  a  large  percentage  of  them  have  permanently  attached 
themselves  to  the  ranks  of  pauperism  or  crime.  Instead  of  trying  to 
save  these  children  by  moral  and  mental  education,  governments  through 
all  time  have  waited  until  the  children  became  chronic  dependents  or 
habitual  criminals,  and  then  constructed  extensive  and  expensive  prisons 
and  reformatories  in  which  to  confine,  support,  and  endeavor  to  reform 
those  who  ought  to  have  been  saved  for  a  better  fate  by  preventive 
measures.  This  policy,  pursued  so  persistently  by  society,  has  built  up, 
encouraged,  propagated,  and  perpetuated  the  dependent  and  criminal 
classes  to  a  large  extent.  These  dependent  children  have  their  homes 
on  the  streets,  in  places  of  low  resort,  in  tenement  houses,  everywhere, 
anywhere  to  eke  out  a  miserable  existence  by  starving  beggary,  by 
vagrancy,  and  finally  by  crime  committed  to  save  life.  In  this  way 
society  forced  the  child  to  commit  crime  and  then  paid  the  penalty  by 
increased  taxation  and  a  tainted  society.  Aside  from  the  political 
economy  of  the  subject,  the  humanity  of  it  might  well  touch  the  hardest 
heart.  The  destruction  of  the  lives  and  virtues  of  the  innocents  through 
all  time  has  formed  one  of  the  saddest  pages  in  the  history  of  our  race. 

Save  the  comity  poorhouse,  the  public  afforded  no  shelter  for  these 
children.  Their  only  other  reliance  was  that  of  private  charity  or  the 
associated  charity  of  the  church,  both  of  which  were  entirely  inadequate 
for  performing  the  great  work  required.  Aild  the  average  county  poor- 
house  !  As  a  rule,  it  would  have  been  better  for  the  children  and  for 
society  if  they  had  died  before  going  there.  There  they  were  surrounded 
by  the  diseased,  tlie  insane,  the  idiotic,  the  wrecks  of  vicious  lives.  In 
such  a  tainted  atmosphere  the  child's  character  took  early  directions  in 
the  way  of  permanent  dependency  and  then  crime.  Children  in  the 
county  poorhouses  grew  up  in  ignorance,  became  idle,  vicious,  and 
depraved.  But  this  was  all  the  public  did  for  them ;  and  that  is  all  it 
now  does  for  them  in  most  of  the  States  of  this  Union  and  in  foreign 
countries. 

But  the  effect  of  thi^  great  wrong  upon  the  child  is  not  limited  to 
him ;  it  extends  to  the  stato,  especially  in  republican  governments.    In 
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this  country  the  right  of  franchise  extends  to  all  alike.  The  vote  of  the 
worst  man  balances  that  of  the  best  man  in  the  land.  The  vote  of  both^ 
for  the  safety  of  the  state,  should  be  an  educated  vote  and  an  hon^t 
one.  In  our  great  centres  of  population  this  ignorant  and  low  element 
of  society  is  seriously  consulted  in  politics,  and  has  much  to  do  in  con- 
trolling legislation.  But  you  can  never  cure  this  wrong  by  depriving 
flie  ignorant  of  the  right  to  vote.  Eights  once  given  a  people  can  only 
be  taken  away  by  the  force  of  revolution.  Moral  standards  so  differ  that 
you  cannot  establish  political  rights  upon  morals.  The  only  remedy  is 
the  right  one,  and  that  is,  secure  the  moral  and  intellectual  education 
of  the  youth.  The  danger  to  society  from  pauperism  and  crime  increases 
under  our  old  methods  in  the  fact  that  as  our  civilization  develops  the 
wealthy  become  more  wealthy  and  the  poorer  become  more  helpless ;  the 
higher  classes  become  more  wealthy  and  better  educated,  and  the  poor 
more  degraded  and  helpless.  Add  to  this  the  fact  shown,  that,  under 
the  usual  treatment,  pauperism  and  crime  increase  out  of  proportion 
and  in  excess  of  the  growth  of  population,  and  you  have  a  combination 
of  circumstances  that  tends  to  undermine  and  destroy.  There  have 
been  times  in  France  and  England  when  1  in  10  to  12  have  been 
aided  by  charity.  In  the  United  States  in  1870  it  was  only  1  in  about 
332,  and  Michigan  only  1  in  about  462.  It  is  a  serious  question  whether 
we  shall  follow  in  the  path  in  which  Europe  has  burdened  itself  with 
pauperism  and  crime,  or  whether,  by  preventive  educational  methods,  we 
shall  save  ourselves  from  that  fate.  Society  can  prevent  much  of  the 
evil.    There  should  be  no  compromising,  no  temporizing. 

It  has  been  thousands  of  times  demonsti*ated  that  most  of  the  crime 
and  dependence  originates  from  intemperance;  that  intemperate  pa- 
rents have  bad  homes — damp,  ill  ventilated,  and  cold ;  that  the  air  they 
breathe  and  the  water  they  drink  are  impure.  By  heredity  and  surround- 
ings their  children  are  puny,  defective,  and  diseased.  These  children 
and  their  parents  drag  out  a  miserable  existence  in  hove^3  and  alms- 
houses. And  yet  the  general  and  State  governments  legalize  the  manu- 
£EM)ture  and  sale  of  liquor  by  which  drunkards  are  made,  the  almshouses 
and  jails  filled,  and  the  resources  of  honest  labor  are  taxed  to  support 
the  poor  and  punish  the  dependent  and  crimiaal,  made  so  by  drink. 
Public  sentiment  should  demand  that  this  should  not  be,  and  states  and 
nations  should  not  be  partners  in  the  unholy  traffic.  It  should  not  be 
the  exception  but  the  rule  that  the  first  lady  in  the  nation  sets  a 
righteous  example  over  there  in  the  White  House.  There  would  be  little 
need  that  I  should  advocate  here  the  cause  of  the  children  of  the  poor 
if  State  and  nation  would  withdraw  from  its  unholy  partnership,  and 
would  suppress  the  business  of  drunkard  making. 

It  has  also  been  shown  that  the  association  of  adults  in  the  county 
poorhouses  keeps  up  the  dependent  population.  In  one  county  poor- 
house  in  one  of  our  principal  Middle  States  100  children  were  shown 
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as  bom  in  that  institution.  This  source  of  dependence  and  crime  might 
be  stopped  and  should. 

So  I  might  go  on  giving  controllable  causes  of  pauperism  and  orime, 
but  they  are  all  outside  my  subject,  which  relates  to  these  children 
of  the  poor  as  we  find  them. 

I  desire,  however,  to  give  these  brief  statistics  which  repeat  them- 
selves in  every  State:  In  Pennsylvania  in  1875, 1876,  1877,  and  1878, 
there  were  47,268  paupers  a^lmitted  into  the  almshouses.  Of  these 
6,163  were  abstainers  and  42,105  drinkers.  During  the  same  time  thePd 
were  14,504  admitted  into  the  penitentiaries.  Of  these  2,983  were  ab- 
stainers and  11,521  were  drinkers.  This  ought  to  be  sufficient  evidence 
to  the  legislator  and  taxpayer  that  intemperance  is  the  great  source  of 
dependency  and  crime,  and  that  the  place  to  begin  reform  is  at  the  bar 
where  liquor  is  sold.  But  until  that  is  done  we  must  take  these  chil- 
dren of  the  poor,  and,  saving  them  from  the  fate  of  their  unfortunate 
parents,  separate  t^em  from  evil  surroundings  and  make  them  good 
Belf-supx)orting  citizens.  I  urge  you  to  continue  the  investigation  of  this 
subject,  believing  you  will  find  it  profitable  for  yourselves  and  the  ed- 
ucational interest  you  represent. 

Granting  the  need  of  a  better  education  of  the  children  of  the  poor, 
by  what  agency  must  it  be  done?  You  cannot  depend  upon  private 
oharity.  That  will  only  operate  in  places,  and  will  foil  often  when  most 
needed.  The  church  has  struggled  long  and  well  with  the  eviL  It  has 
built  and  operated  asylums.  Other  associated  charity  has  for  years 
done  the  same  work,  and  ragged  schools,  aid  societies,  &c.,  have  done 
much.  But  all  c<Hnbined  have  made  little  impression  upon  tlie  evil,  that 
has  grown  fEuster  than  they  could  supply  the  wants  of  the  class.  While 
they  worked,  the  State,  by  bad  laws  or  omitting  to  make  and  enforce 
good  ones,  has  given  them  more  than  they  could  do.  In  some  cities 
they  endeavored  to  remedy  the  evil  by  sending  out  to  other  States  their 
<duldren.  This,  of  course,  reduced  juvenile  crime  and  dependency,  was 
economical  for  those  cities,  but  expensive  and  unjust  to  the  people  where 
the  children  were  sent,  for  many  soon  had  to  be  supported  in  the  refona 
schools  and  jails. 

To  depend  on  private  charity  to  support  these  children  is  not  right, 
for  it  must  be  done  by  the  generous  alone.  Much  of  the  wealth  that  is 
protected  by  a  well  governed  people  will  give  nothing  to  make  these  chil' 
dren  law  abiding  and  good  citizens.  All  are  equally  benefited  by  hav* 
ing  these  children  become  good  citizens,  producers,  and  not  consumers 
only,  and  all  should  contribute  to  the  work  acconling  to  their  means.  . 

The  agency,  then,  to  do  this  work  is  one  that  can  command  means 
when  needed,  and  will  see  that  the  laws  are  administered  so  as  best  to 
contribute  to  the  general  welfare  and  safety.  There  is  only  one  such 
ag^icy,and  that  is  the  State.  That  power  which  makes  the  &ee  schocd 
should  see  that  the  provisions  of  laws  are  made  applicable  to  all  classes. 
The  State,  having  sufficient  numbers,  can  most  thoroughly  classify  and 
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separate  defectives,  dependents,  delinquents  in  such  a  way  as  to  secure 
intelligent  and  economical  administration  and  the  best  results.  If  the 
State  does  not  itself  build  and  maintain  institutions  for  the  education  of 
these  children,  for  their  permanent  or  temporary  homes,  it  can  at  least 
follow  the  example  of  Kew  York,  which  has  enacted  a  stringent  law 
prohibiting  the  keeping  of  children  in  the  county  poorhouses  and  re- 
quiring that  they  shall  be  supported  in  asylums  or  in  families.  There  are 
doubtless  objections  to  this  law,  but  it  is  better  than  to  educate  children 
in  the  streets  and  poorhouses,  to  become  permanent  dependents  or 
criminals.  It  may  not  be  well  for  a  State  to  support  children  in  secta- 
rian asylums,  but  that  would  certainly  be  better  than  to  educate  them 
in  the  schools  of  pauperism  and  crime. 

THE   MICHIGAN   8YSTEM. 

There  is  one  State  that  has  undertaken  the  work  of  the  care  and  sup- 
port of  dependent  children. 

In  one  of  the  leading  journals  ^  of  the  Korthwest  I  find,  under  date  of 
the  dth  instant,  the  following,  which  is  an  unexpected  compliment  from 
another  State  and  similar  to  many  expressions  from  the  press : 

^^One  of  the  noblest,  wisest  public  charities  of  the  country  \b  the  State 
pablic  school  of  Michigan.  Moved  both  by  the  instincts  of  Christian 
philanthropy  and  that  farseeing  political  sagacity  which  discovers  that 
it  is  the  best  in  every  way  for  society  that  indigent  and  neglected  chil- 
dren be  taken  charge  of  by  the  State  and  trained  for  lives  of  usefulness. 
Hie  pe(^le  of  Michigan  have  established  a  home  and  school  for  this  class 
ef  ehiidren.  And  what  they  have  undertaken  to  do  they  are  doing  well, 
doing  nobly.'' 

For  humane  and  economic  reasons  the  legislature  of  Michigan  in  1871 
established  the  State  Public  School  for  Dependent  Children,  the  first 
(me  of  the  kind  under  any  government.  It  is  maintained  entirely  by 
the  State,  by  taxation  upon  property,  the  same  as  are  the  public  schools. 
It  is  a  part  of  the  common  school  system  of  that  State,  and  in  no  sense 
is  a  x>art  of  its  penal  or  reformatory  system.  It  \b  not  an  asylum  for 
(Hrphans  or  defectives.  It  is  purely  a  school,  and  is  no  more  a  charity 
than  the  district  school  supported  by  taxation,  save  only  in  the  degree 
(Mr  extent  of  aid.  It  is  a  temporary  educational  home.  Those  to  be 
admitted  must  be  dependent  on  the  public  for  support,  over  three  and 
nnder  twelve  years  of  age,  sound  in  body  and  mind.  None  are  admitted 
on  sentence  for  crime  or  on  suspension  of  sentence.  It  is  for  tlie  ehiidren 
of  the  poor,  and  dependence  on  the  public  is  the  only  price  of  admission. 
Children  requiring  reformatory  treatment  must  be  sent  to  the  reform 
school  for  boys  in  Lansing,  or  to  the  girls'  reform  school,  soon  to  be  con- 
structed. This  school,  opened  in  1874  in  the  buildings  erected  near 
Coldwater,  is  to  save  children  from  crime  and  pauperism.  Its  work 
begins  at  the  source  of  the  great  river  of  life,  which,  if  pure,  generally 

*The  Chicago  Inter-Ocean. 
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flows  on  to  the  ocean  of  eternity  forever  pure.  Its  work  is  all  educational, 
which,  whether  here  or  in  the  common  schools  or  the  higher,  is  especially 
and  peculiarly  preventive.  It  is  on  the  tenable  ground  that  if  you  save 
the  child  you  save  the  man. 

It  recognizes  that  a  good  family  is  the  best  place  for  a  child ;  so  this 
institution  is  only  a  temporary  home,  it  being  an  agency  to  obtain,  as 
soon  as  may  be,  a  good  family  home  for  the  child,  where  he  or  she  is 
placed  under  a  contract  securing  treatment  as  a  member  of  the  family 
and  an  elementary  education,  with  the  right  in  the  board  to  return  the 
child  to  the  school  if  the  terms  of  the  contract  are  not  executed  in  good 
faith. 

The  admissions  are  divided  pro  rata  among  the  counties  according  to 
the  number  of  dependent  children  in  each  when  there  are  more  than  can 
be  admitted.  The  capacity  is  now  300,  which  receives  about  all  those 
who  are  admissible  in  the  State.  They  are  educated  in  the  common 
branches  while  in  the  institution,  where  they  are  not  kept  for  any  defi- 
nite time ;  only  until  a  home  is  found.  Some  have  been  so  affected  by 
poorhouse  or  vagrant  life  that  they  require  longer  moral  and  mental 
training  than  others  to  fit  them  to  go  into  homes.  The  question  of  their 
dependence  is  determined  by  the  judge  of  probate  of  the  county  where 
the  child  belongs.  A  copy  of  his  decision,  containing  such  facts  as  he 
can  ascertain  from  witnesses  as  to  the  child's  history  and  the  habits 
and  condition  of  the  parents,  is  sent  with  the  child  to  the  school,  and 
forms  a  basis  of  his  history  to  be  kept  up  on  the  records.  A  sworn  cer- 
tificate of  a  respectable  physician  is  also  sent  with  the  child,  showing 
that  it  has  no  chronic  disease  and  has  not  within  fifteen  days  been  ex- 
posed to  any  contagious  disease. 

The  children  are  comfortably  dressed,  kept  clean,  and  have  pure  air, 
and  wholesome,  plain  food.  Uniform  excellent  health  prevails.  They 
are  trained  to  industrious  habits.  The  girls  assist  in  housework,  in  the 
care  of  their  cottage  homes,  and  in  sewing.  The  boys  work  on  the  farm, 
in  the  garden,  in  the  shoeshop,  and  in  keeping  their  cottages  in  order. 
There  are  eight  cottages  with  30  children  in  each,  and  one  double  cottage 
with  about  60  children.  Each  cottage  is  in  charge  of  a  lady  cottage 
manager,  who  cares  for  the  children  as  a  mother  with  a  smaller  family, 
only  that  the  cooking  and  eating  ai'e  done  in  the  main  building  and  the 
washing  in  the  general  laundry.  There  are  six  lady  teachers,  who  teach 
the  children  as  in  the  district  schools.  Those  children  who  prove  incor- 
rigible, or  diseased  in  body  or  mind,  can  be  returned  to  their  counties. 
The  institution  is  in  charge  of  a  board  of  control  of  three  members.  It 
is  conducted  by  a  superintendent  and  the  usual  employes  of  institutions. 
The  moral  and  religious — not  sectarian — education  of  the  children  has 
special  attention,  as  required  by  the  law.  There  is  a  Sabbath  school 
each  Sunday  in  the  afternoon,  and  the  older  boys  attend  service  in  the 
forenoon  in  the  city.  Everything  possible  is  done  by  teachers,  cottage 
managers,  the  superintendent,  and  all  who  have  directly  to  do  with  the 
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children ,  to  secure  good  discipline,  good  conduct,  and  establish  a  good 
moral  character,  so  they  will  be  fitted  as  much  as  possible  while  in  the 
8chool  to  become  good  citizens — industrious,  self-supi)oiting  producers 
and  not  consumers  only. 

Since  the  opening  of  the  school  over  700  have  been  received  and  over 
iOO  placed  in  good  family  homes. 

Indenturing  children. — It  is  made  the  si>ecial  duty  of  the  board  of  con- 
trol to  secure  homes  for  the  children.  The  school  is  thus  a  half-way 
house  from  dependence  to  a  family  home.  A  person  applying  for  a  child 
must  have  a  written  recommeudatiou  from  an  agent  of  the  State  board 
of  corrections  and  charities,  one  of  whom  is  appointed  for  each  county. 
He  must  certify  that  he  has  made  full  investigation,  and  that  in  his 
opinion  the  home  will  be  a  good  one  for  the  child,  and  that  the  applicant 
will  faithfully  execute  the  contract,  which,  among  other  things,  requires 
that  the  child  shall  be  treated  as  a  member  of  the  family,  and  shall 
attend  the  district  school  at  least  three  months  each  year.  No  child 
*  can  be  indentured  to  an  intemperate  person  or  to  one  who  sells  liquor. 
Whenever  in  the  opinion  of  the  board  the  contract  is  not  complied  with, 
the  child  is  returned  to  the  school  and  a  new  home  found.  This  is  always 
done  where  the  child's  welfare  ai)pear8  to  require  it.  Under  one  i)rovis- 
ion  of  law  the  child  may  be  adoi)ted  through  the  probate  court,  a  pro- 
ceeding which  has  been  had  in  numerous  cases.  In  ease  of  such  adop- 
tion the  child  becomes  the  heir  at  law  of  the  person  adopting,  and  then 
its  relation  with  the  school  ceases.  The  new  home  of  the  child  is  selected 
with  great  care,  and  the  future  of  the  child  is  carefully  watched  over  as 
by  a  jealous  parent  by  the  agents  in  the  several  counties  and  by  others 
at  the  request  of  the  superintendent.  Reports  are  had  from  the  children 
at  least  twice  a  year.  The  guardianship  of  the  board  continues  dur- 
ing minority.  No  institution  supported  by  private  or  associated  charity 
ever  watched  over  it«  children  more  closely  than  do  the  officials  of  this 
school,  assisted  by  the  county  agents.  Everything  possible  is  done  for 
the&  little  waifs  that  could  be  wished  by  the  most  humane.  In  their 
cottage  homes,  in  their  schools,  and  in  families  they  have  everything 
done  for  them  consistent  with  their  highest  good.  The  good  of  the  child 
takes  precedence  in  all  questions. 

Tlie  general  physical,  moral,  and  mental  condition,  the  behavior,  ad- 
vancement in  schools,  &c.,  of  these  children  compare  favorably  with 
their  more  fortunate  brothers  and  sisters  in  the  district  schools. 

Some  of  the  results. — First,  children  more  readily  find  homes  from  this 
school  than  from  the  county  houses.  They  are  not  considered  paupers, 
bat  State  children,  and  there  is  not  the  same  discredit  attaching  to  them 
as  to  county-house  children.  A  few  weeks  in  the  school  cleans  them 
ap,  shows  them  what  discipline  is,  that  some  one  cares  for  them,  and 
removes  the  i)oorhouse  look,  and  the  child  appears  as  a  new  creation. 
Good  examples,  correcting  and  elevating  influences  from  teachers,  man- 
agers, their  companions,  and  others  soon  efifect  a  great  change  with  th^ 
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worst.  Such  children  80  iinproveil  find  homes  when  they  never  would 
from  the  county  houses,  except  it  be  to  fi^raduate  to  the  houses  of  cor- 
rection or  the  prison.  Here  comes  in  a  great  economic  advantage  to  the 
State,  that  by  sooner  l)eing  placed  in  families  the  sooner  is  the  public  re- 
lieved of  their  supi>ort.  In  one  county  three  children  had  in  the  aggre- 
gate 29  years  of  supiwrt,  while  their  aggregate  support  in  the  school 
was  not  three  years.  Second  result :  It  is  found  in  this  State  that  there 
is  little  difference  in  the  direct  cost  of  maintaining  and  educating  a 
child  for  a  year  in  this  school  and  in  the  county  poorhouses.  One  hun- 
dred and  twenty  dollars  each  per  annum  is  what  the  State  provides 
for  300  children  in  the  school  on  the  average,  and  it  has  not  on  the  av- 
erage cost  that.  Add  to  this  the  100  that  go  out  into  itifmilies  each 
year  (last  year  the  net  gain  was  115),  who  have  to  be  clothed,  and  the 
cost  is  $90  [)er  annum  for  the  400  cared  for  during  the  year.  This  is  at  a 
less  cost  (as  shown  by  the  official  reports  from  the  counties  to  the  secre- 
tary of  state)  than  it  is  for  each  child  supi>orted  in  the  county  poorhouse. 
This  economic  showing  is  very  gratifying  to  the  friends  of  the  school. 
The  taxpayer  wants  figures,  and  we  can  show  them  here,  and  they  can- 
not be  impeached.  Add  to  the  result  here  shown  the  £Btct  of  the  short- 
ened  term  of  support  by  the  pubUc,  and  the  showing  is  very  muoh 
stronger.  Third  result :  This  school  has  only  been  in  operation  about  six 
years,  so  that  the  effects  upon  the  children  cannot  be  fully  shown.  Enoagfa 
is  known,  however,  to  satisfy  us  that  there  are  very  few  of  the  children 
who  go  through  the  school  who  will  not  prove  as  good  in  morals  and  life 
as  the  average  children  in  the  community.  I  could  not  place  the  loss  as 
low  as  5  per  cent.  There  are  occasionally  children  sent  here  who  in- 
herit traits  from  insane  parents,  who  cannot  be  cured.  But  they  are  im- 
proper inmates  and  rather  belong  to  schools  for  the  feeble-minded,  and 
should  not  be  considered  in  the  estimates,  though  all  have  been.  It  is 
undoubted  that  the  large  mass  of  these  children  would  in  time  have  be- 
come permanent  dependents  and  criminals,  and  it  cannot  be  doubted  that 
through  the  care  and  education  given  them  by  the  agency  of  this  school, 
the  great  majority  of  them  will  become  good  citizens.  It  is  expected 
that  the  more  this  school  is  known  to  our  people  the  more  it«  inffnenoe 
for  good  ui)on  the  children  will  be  increased.  Our  people  appear  satis- 
fied with  the  results  so  far,  and  there  is  no  more  popular  institution  in  the 
State  among  the  people  than  this.  The  principles  upon  which  it  is 
based  are  beUeved  to  be  right.  The  prominent  features  of  the  system 
are — 

1.  The  radical  separation  of  innocent  from  criminal  chiltlren. 

2.  Education  in  a  home  by  the  Sta^te,  under  educational  and  moral 
influences;  this  home  to  be  temporary. 

3.  Restoration  to  family  homes  as  soon  a«i  children  are  fitted  for  them. 

RKSn.TS  EL8EWI1ERK  OF   PRF.VKN'TIVE   EDUCATION. 

I  cannot  close  this  outline  without  calling  attention  to  the  effects  of 
educational  preventive  work  elsewhere  among  the  children.     There  has 
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of  late  beeu  iimcli  done  for  these  children  iu  Germany,  France,  and 
England,  and  the  results  B,ve  very  satisfactory-. 

In  England  it  is  estimated  that  over  400,000  liave  passed  thix)ugh  the 
ragged  schools,  more  than  100,000  have  been  placed  out  to  trades  and 
service,  and  more  than  50,000  saved  from  a  life  of  crime.  Crime  in  one 
county  named,  in  40  years,  has  decreased  over  300  i>er  cent.  Reports 
aay  that  ^^  this  work  has  been  effected  in  a  large  measure  through  the 
agency  of  reformatory  institutions,  industrial  schools,  training  ships, 
refuges,  homes,  and  such  like  establishments." 

The  directors  of  convict  prisons  in  1877  in  England  record  the  decrease 
of  crime,  and  say  that  the  development  of  the  criminal  classes  has  re- 
ceived a  permanent  check  by  the  means  adopted  in  recent  times  of  cut- 
ting oft'  the  sources  of  crime  by  caring  for  dependent  and  delinquent 
children.  They  say  that  in  1836,  with  a  population  of  fifteen  millions, 
10,125  were  sentenced  to  imprisonment,  3,611  to  penal  servitude,  and 
4,273  to  transportation  to  Australia ;  whereas  in  1875,  with  a  population 
of  twenty-three  and  a  half  millions,  only  9,282  were  sentenced  to  im- 
prisonment and  1,639  to  penal  servitude.  Sir  Charles  Eeed,  chairman 
of  the  London  board  of  education,  in  a  recent  address  speaks  of  the 
deerease  of  juvenile  crime  in  that  city  under  the  operations  of  the 
uew  system^  by  which  the  children  of  the  poor  are  compelled  to  attend 
sehooL    He  says : 

*^  The  acknowledged  diminution  of  juvenile  crime  in  the  metropolis 
may  fairly  be  traced  to  the  withdrawal  of  so  many  children  from  the 
streets.  In  the  whole  of  London  the  number  of  arrests  on  suspicion  of 
children  under  sixteen  was,  in  1877-'78,  294  boys  and  60  girls,  being  the 
smaUest  number  for  simple  larceny  within  a  decade.  ♦  •  ♦  We  do 
not,  indeed,  suppose  instruction  will,  in  itself,  suffice  to  work  moral 
reformation,  yet  it  is  noteworthy  how  closely  ignorance  and  crime  do 
work  together.  In  1877  there  were  arrested  75,250  persons  who  could 
either  not  read  and  write  at  all  or  could  do  so  only  with  great  difficulty, 
while  only  2,732  were  arrested  who  could  read  and  write  well." 

iScotUvnd. —  In  Edinburgh  the  number  of  children  committed  to  prison 
in  1847  was  51:^,  and  in  1875  the  number  was  reduced  to  131.  In  Aber- 
deen the  average  yearly  number  of  thefts  reported  to  the  police  during 
the  five  years  ending  1860  was  1,142,  while  the  average  yearly  number 
daring  the  five  years  ending  1874  was  286,  and  in  September,  1875,  not 
a  single  case  was  set  down  for  trial,  the  like  not  having  occurred  for 
more  than  a  hundred  years.  The  judge,  in  his  remarks,  imputed  this 
result  to  the  industrial  and  reformatory  schools.  This  shows  the  world 
need  not  grow  worse  if  the  children  are  looked  to. 

Gennany. — There  are  few  statistics  from  this  country  in  my  reach. 

Those  from  the  noted  Kauhe  Haus  for  children,  near  Hamburg,  are 

quite  gratifying,  showing  that  a  very  large  percentage  of  the  children  are 

saved  by  educational  and  reformatory  treatment. 

France, — There  is  to-day  no  country  where  there  is  more  intelligent 
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discuBsion  and  work  in  regard  to  dependent  children  going  on  than 
in  France.  The  Soci^t6  g^n^rale  des  prisons,  coni|K)8ed  of  some  of  the 
ablest  men  of  the  country,  and  the  ^^  Conseil  sup^rieur  des  prisons,"  an 
official  organization,  are  earnestly  at  work  devising  methods  to  edu- 
cate and  save  these  children.  There  has  just  l>een  organized  a  national 
society  to  take  care  of  the  work  for  these  children,  at  the  head  of  which 
is  M.  Bonjean,  a  noted  judge  advocate.  Intelligent  positions  are  taken 
and  maintained  there  by  the  highest  authorities.  M.  Victor  Bournat 
says: 

"Every  nation  has  a  profound  interest  in  the  good  education  of  all 
its  members;  it  is  the  right  a«  well  as  the  duty  of  the  state  to 
enforce  this  principle;  neither  the  misfortune  nor  the  fault  of  parentis 
ought  to  shut  the  door  of  the  school  against  their  children  and  deprive 
them  of  all  moral  training;  •  •  •  the  child  badly  brought  up 
must  necessarily  become  a  cause  of  trouble  to  society,  since  the  idler 
and  vagrant  will  soon  pass  into  the  criminal;  if  the  state  ignores 
its  right  or  neglects  its  duty  toward  these  children  it  cannot  in  fairness 
hold  them  to  a  strict  account  for  their  acts."  The  eminent  Victor  Cou- 
sin says:  "I  am  tilled  with  wonder  and  grief  that  so  much  attention  is 
given  to  prisons  and  so  little  to  schools."  The  venerable  and  distin- 
guished M.  Charles  Lucas,  member  of  the  Institute,  has  given  to  correc- 
tional education  the  best  work  and  thought  of  his  life  for  ov^er  the  last 
forty  years.  Many  distinguished  French  names  could  be  cited  showing 
the  deep  interest  France  is  taking  in  the  welfare  of  her  100,000  depend- 
ent and  delinquent  children.  The  best  results  may  be  expectM  at  an 
early  date  from  that  country. 

America. — There  has  been  within  the  past  few  years  a  marked  reduc- 
tion injuvenile  crime  in  those  great  centres  of  population  where  the 
education  and  care  of  children  have  received  the  most  attention.  We. 
must  look  to  the  next  census  for  results.  There  are  many  preventive 
agencies  at  work,  with  excellent  results,  and  many  States  are  moving  in 
the  adoption  of  better  methods  to  educate  and  save  their  dependent 
children. 

There  can  be  no  question  that  prevention  is  safer,  and  more  certain 
and  economical  than  punishment  or  retormation,  and  that  the  national 
and  State  governments  cannot  act  too  soon  in  improving  theii*  methods — 
their  systems.    And  let  me  say  that  right  here  in  this  District  is  the 
place  where  an  example  might  well  be  given  to  the  whole  country. 
Michigan,  by  its  system  of  care  and  education  of  dependent  children, 
has  supplied  the  ^<  missing  link "  in  our  educational  methods,  and  the 
District,  for  its  children,  might  well  profit  by  the  example.    The  institu- 
tions of  this  District  are  seen  by  all  the  world.     They  stand  out  in  relief 
more  than  any  others  in  the  laud.    Here  for  tliis  people  should  be  secured 
the  fullest  republican  righiks,  the  i)urest  form  of  republican  government. 
All  the  best  elements  of  our  educ.itional  systems  might  well  be  here 
moulde<l  into  the  one  perfect  system,  and  here  might  well  be  made  by 
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the  General  Government  a  model  of  educational  methods  which  should 
show  to  the  world  what  a  free  press,  free  speech,  free  thought,  and  free 
work  can  accomplish  in  the  New  World.  And  prominent  in  the  edu- 
cational system  might  well  be  an  educational  home  for  the  children  of 
the  poor,  like  that  in  Michigan,  of  which  the  distinguished  and  venerable 
Drouyn  de  Lhuys,  of  France,  lately  said,  addressing  the  Institute  of 
France: 

"Behold,  gentlemen,  the  State  of  Michigan,  only  about  forty  years 
old,  has  the  merit  of  being  in  advance  of  ancient  Europe  in  the  inau- 
guration of  a  new  era  for  indigent  children." 

(For  laws  relating  to  the  est  ablishment  of  the  school  at  Coldwater, 
see  Appendix  A.) 

Mr.  Wilson,  chairman  of  the  executive  committee,  then  announced 
the  programme  for  the  next  day,  and  the  department  adjourned  until 
the  ev^ening. 

SECOND  SESSION— THUKSDAY  EVENING. 

Washington,  February  19, 1880. 

The  department  reassembled  at  7.30  p.  m. 

Hon.  J.  H.  Smabt,  of  Indiana,  submitted  a  report  prepared  b^'  him  on 
the  "Best  system  of  schools  for  a  State,"  as  follows : 

THE  BEST  SYSTEM  OF  SCHOOLS  POR  A  STATE. 

GENERAL  PUINCIPLES. 

I,  The  school  a  State  institution, —  As  viewed  by  the  people  of  the  United 
States,  one  of  the  parts  of  the  United  States  called  a  State  or  Com- 
monwealth is  an  institution  which  has  for  its  pur^iose  the  realization  of 
freedom  in  all  its  citizens. 

It  must  exercise  all  those  functions  necessary  to  this  end  except  such 
as  are  delegated  to  the  General  Government  of  the  United  States. 

Rational  freedom  cannot  be  realized  without  general  education. 

Experience  has  shown  that  voluntary  a^sociational  enteri)rise  is  not 
adequate  to  secure  general  education,  and  that  education  will  not  become 
general  unless  it  is  fostered  by  a  system  of  wise  laws. 

It  is,  therefore,  the  duty  of  the  State  to  provide  by  law  for  a  thorough 
and  efficient  system  of  schools  which  shall  be  equally  open  to  all. 

II.  The  system  must  he  compulsory. — It  is  not  enough  that  the  State 
makes  by  its  laws  a  system  of  schools  possible.  The  system  must  be  a 
compulsory  system.  The  State  should  compel  the  location,  establish- 
ment, and  maintenance  of  a  sufficient  number  of  schools  for  the  educa- 
tion of  all  its  children. 

If  it  were  left  to  each  locality  to  establish  schools  or  not  at  its  will, 
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the  system  would  in  no  sense  become  a  general  system.  A  permissive 
system  would  soon  become  no  system  at  all. 

///.  The  doctrine  of  equalization. — All  the  citizens  of  the  State  are 
governed  by  the  same  system  of  laws.  The  laws  of  the  State  are  an 
outgrowth  of  the  intelligence  of  the  citizens.  A  limitation  of  intelli- 
gence is  a  limitation  of  citizenship,  and  ignorance  on  the  part  of  some 
is  an  abridgment  of  the  liberty  of  others.  Hence  every  citizen  is  ben- 
efited by  and  therefore  has  an  interest  in  the  intelligence  of  every  other 
citizen. 

Thus  an  equalization  of  benefits  arises  from  a  uniform  school  system ; 
upon  this  is  based  the  doctrine  of  equal  obligation. 

In  the  maintenance  of  a  general  system  of  schools  the  State  should 
therefore  establish  the  principle  that  the  property  of  the  State  should 
educate  the  children  of  the  State.  It  should  therefore  levy  and  collect 
a  tax  upon  the  property  of  its  citizens,  and  the  proceeds  of  this  tax  should 
be  equally  distributed  among  the  children  of  the  State,  and  should  be 
used  for  tuition  purposes  only. 

IV.  The  executive  agents  of  the  State. — The  State  should  appoint  for 
itself  suitable  agents  or  officers,  by  which  a  general  inspection  and  super- 
vision of  the  whole  system  can  be  secured ;  but  in  the  formation  of  a 
school  system  and  in  the  management  of  schools  the  State  must  ojierate 
chiefly  through  certain  local  agencies.  These  agencies  must  be  limited 
in  their  operation  by  certain  definite  geographical  boundaries.  In  each 
of  these  localities  the  State  must  provide  for  the  appointment  of  neces- 
sary local  agents  or  officers,  by  means  of  whom  schools  can  be  established 
and  maintained.  While  each  locality  may  be  left  to  select  its  own  school 
officers,  the  State  should  require  this  selection  to  be  made,  and  it  should 
compel  the  officers  to  execute  its  will  in  regard  to  the  establishment  and 
maintenance  of  schools  under  suitable  penalties. 

V.  Unification  in  township^  town,  and  city. — In  most  States  local  cor- 
porations for  municipal  purposes  have  already  been  formed ;  these  are 
called  cities,  towns,  and  townships.  For  obvious  prudential  and  eco- 
nomic reasons  the  geographical  units  of  school  corporations  should  be 
coincident  with  these  civil  corporations.  There  should  thus  be  formed 
within  each  municipal  corporation  a  school  cori>oration  independent  of 
it,  but  conterminous  with  it.  These  school  corporations  may  be  com- 
bined, as  in  a  county,  parish,  or  district,  for  certain  purposes ;  but  they 
should  be  in  a  measure  independent  and  should  form  the  units  of  the 
system. 

As  a  matter  of  convenience,  subdistricts  may  be  formed  in  school  cor- 
porations. Unequal  distribution  of  population,  the  condition  of  roads, 
bridges,  &c.,  make  it  impracticable  to  fix  by  general  statute  the  geo- 
graphical boundaries  of  subdistricts.  As  population  increases  or  shifts, 
and  as  the  condition  of  roads  and  bridges  is  imi)roved,  frequent  changes 
in  the  boundaries  of  subdistricts  must  be  made ;  this  is  especially  true 
in  new  States.    If  these  changes  in  boundaries  of  subdistricts  could  be 
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made  without  liniitatiou  by  the  people  themselves,  schools  would  be 
multiplied  almost  indefinitely.    Hence,  districts  should  be  formed  and 
bouses  located  under  the  authority  of  the  school  l)oard8  of  cities,  towns, 
and  townships,  and  not  under  the  authority  of  each  subdistrict.    In 
each  township,  town,  or  city,  all  the  siibdistricts  should  form  one  sys- 
tem and  no  more,  and  should  be  under  the  control  of  one  board  of 
school  officers.    The  necessities  of  the  case  in  respect  to  the  location  of 
schools,  in  respect  to  the  combination  of  districts  for  the  establishment 
of  central  graded  schools,  and  economy  in  the  matter  of  levying  local 
taxes  and  in  the  management  of  the  revenues  arising  therefrom,  require 
a  miification  of  all  the  schools  in  the  township,  to^n,  or  city  under  one 
board  of  control. 

TL  Extent  of  local  control. — The  local  agents  may  be  permitted  to 
exercise  discretionary  power  in  respect  to  those  things  which  do  not 
necessarily  affect  the  quality  of  the  school.  Hence  they  may  be  left  to 
locate  and  construct  their  own  school-houses,  and  to-,supply  them  with 
faruiture,  apparatus,  &c.,  through  the  means  of  local  taxation.  But  the 
State  should  compel  this  work  to  be  done  under  such  safeguards  and 
restrictions  as  will  secure  a  sufficient  number  of  houses,  in  proper  loca- 
tions, with  due  regard  to  such  sanitary  conditions  that  the  health  of  the 
children  will  not  be  liable  to  injury.  They  may  be  left  also  to  prescribe 
the  course  of  study,  with  certain  limitations,  and  to  make  all  useful 
roles  and  regulations  for  the  thorough  organization,  management,  and 
discipline  of  the  schools. 

The  local  authorities  may  employ  and  contract  with  teaehers,  and  fix 
their  wages,  under  such  restrictions  in  respect  to  their  examination  and 
«aper\'i8ion  as  will  secure  for  eaeh  of  the  schools  of  the  State  thorough 
and  efficient  instruction  and  discipline. 

VII.  Scope  of  tlie  school. — Each  school  coq)oration  should  be  required 
to  establish  and  maintain  such  advanced  schools  as  the  attainments  of 
its  children  may  require,  and  to  supplement  the  State  tax  by  a  local 
tax  to  maintain  these  schools.  The  necessity  for  giving  cities  and  towns 
the  power  to  establish  schools  of  a  higher  grade  has  been  so  often  dis- 
cussed that  the  committee  deems  it  unnecessary  to  do  more  than  express 
the  opinion  that  the  establishment  of  such  schools  is  not  only  wise,  but 
necessary.  The  necessity  for  such  schools  in  townships  or  sparsely 
settled  towns,  however,  is  not  so  generally  recognized.  The  committee, 
therefore,  exi)resses  its  opinion  that  authority  should  be  given  to  the 
Hchool  boards  of  townships  also  to  establish  central  graded  schools.  By 
the  establishment  of  such  schools  there  would  be  found  an  educational 
centre  in  eaeh  township,  from  which  would  go  out  an  influence  that 
would  be  of  great  advantage  to  the  entire  community.  Such  schools 
would  not  only  be  a  benefit  to  those  who  attend  them,  but  they  would  also 
relieve  the  district  schools  to  such  an  extent  that  much  more  efficient 
work  could  be  done  in  them. 
VIIL  The  relation  of  the  tecLcher. — ^The  school  system  being  general 
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and  the  schools  being  State  institutions,  the  teachers  should  be  regarded 
as  agents  of  the  State  to  execute  its  will  rather  than  the  will  of  the  lo- 
calities in  which  the  schools  are  situated. 

The  State  should  provide  agencies  for  fixing  a  uniform  standard  by 
which  the  qualifications  of  all  the  teachers  can  be  tested. 

This  work  cannot  be  left  exclusively  to  local  control. 

While  the  local  authorities  may  select  the  teachers,  the  selection 
must  be  made  from  amoug  those  that  have  been  duly  examined  and 
licensed  by  professional  experts  acting  under  the  authority  of  the  State. 

The  State  should  also  pro\ide  the  means  by  which  the  work  done 
by  the  teachers  in  the  school  rooms  cau  be  intelligently  inspected  and 
supervised. 

Inasmuch  as  the  true  test  of  a  teacher's  value  must  be  made  in  the 
school  room,  all  licenses  issued  to  tliose  having  had  no  experience 
should  be  regardetl  as  probationary  licenses,  and  the  same  officers  who 
examine  and  license  teachers  should  be  required  to  inspect  the  schools. 

Since  no  system  of  schools  can  be  properly  maintained  without  the 
education  of  teachers  at  the  expense  of  the  State,  the  establishment  of 
normal  schools  and  teacliers'  institutes  under  the  control  of  State  au- 
thority is  required. 

IX.  Special  schools, —  Inasmuch  as  children  who  are  blind,  deaf  and 
dumb,  or  idiotic  have  a  right,  in  common  with  other  children,  to  demand 
fi*om  the  State  educational  advantages,  it  is  no  less  the  duty  of  the 
StJite  to  establish  suitable  institutions  for  their  education  and  training 
than  to  establish  its  common  schools. 

Such  institutions  should  be  based  as  much  upon  the  idea  of  rightfid 
demand  as  upon  the  idea  of  benevolence.  They  should  be,  as  far  as  is 
practicable,  subject  to  the  same  general  principles  thatcontrol  and  govern 
the  other  educational  institutions  of  the  State.  All  special  institutions 
that  receive  the  benefaction  of  the  State  should  be  subject  to  inspection 
by  suitable  State  officers  appointed  for  that  purpose. 

THE   SYSTEM   OUTLINED. 

J.  Of  the  state  superintendent. — The  State  needs  an  agent  to  take  gen- 
eral supervision  of  its  schools  and  of  its  school  funds  and  revenues.  It 
needs  a  skilful  schoolmaster  general  to  visit  the  v^arious  localities  and 
awaken  interest  in  public  education ;  to  advise  subordinate  officers  and 
teachers  in  respect  to  their  duties ;  to  interpret  the  school  law  to  them; 
to  determine  certain  matters  of  general  interest  that  may  be  taken  to 
him  on  appeal ;  and  to  infonu  the  law  making  power  of  the  State  con- 
cerning the  condition  of  the  schools  and  the  reforms  which  are  nee<led 
to  make  them  more  efficient  and  valuable.  A  commander  in  chief  is  no 
more  needed  for  the  i)roper  organization,  equipment,  and  management 
of  a  great  army  than  a  general  superintendent  is  needed  for  a  great 
system  of  conmiou  schools. 

The  efficient  performance  of  the  multifarious  duties  required  of  a  State 
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superintendent  of  public  instruction  necessitates  experience  in  the  jyer- 
formance  of  those  duties.  The  successful  administration  of  the  office 
depends  also  in  a  very  large  degree  upou  the  confidence  which  teachers 
and  school  officers  havfe  in  the  judgmeut  and  in  the  ability  of  the  State 
guperintendent.  A  person  may  perform  as  efficient  service  in  some 
oflicial  relations  during  the  first  week  of  his  administration  as  during 
the  last  week  of  it,  even  though  he  may  be  unknown  to  most  of  the 
people  whom  he  serves.  This  is  not  true,  however,  of  a  State  superin- 
tendent of  public  instruction.  It  is  desirable,  therefore,  that  the  term 
of  service  of  the  State  superintendent  should  be  not  less  than  four 
years.  He  maybe  elected  by  the  people,  or  appointed  by  the  governor 
or  by  the  State  board  of  education. 

IL  Of  the  State  board  of  education. — An  examination  of  the  school 
systems  of  the  several  States  makes  it  apparent  that  there  should  be 
associated  with  the  chief  executive  school  officer  a  suitable  advisory 
council. 

This  council  should  form  a  State  board  of  education.  It  should  be 
empowered  to  grant  life  certificates  to  persons  of  superior  scholarship 
and  high  professional  ability;  it  should  exercise  supervisory  control 
over  the  higher  educational  institutions  supported  by  the  State,  and 
esiMicially  over  the  State  normal  schools;  it  should  examine  and  license 
all  local  officers  authorized  to  examine  and  lifiense  teachers  in  the  various 
school  corporations  of  the  State,  and  it  should  have  the  power  to  instruct 
and  dii^ect  these  local  examiners  in  regard  to  the  standard  of  qualifica- 
tion nMiuired  of  candidates  for  license,  and  in  regard  to  the  i)repai'ation 
of  questions  to  be  used  in  their  examination.  It  should  also  exercise 
some  control  over  the  management  of  county  or  district  institutes  estab- 
Hshed  for  the  instruction  of  teiichers. 

From  the  duties  required  of  the  State  board  of  education  it  will  be 
seen  that  its  members  should  be  selected  from  among  the  profession 
chiefly,  and  the  various  school  interests  of  the  State  should  be  repre. 
8ente4l  upon  the  board.  The  board  may  i)roperly  be  composed  of  the 
State  superintendent  of  public  instruction,  the  governor  of  the  State, 
the  State's  attorney  general,  the  president  of  one  of  the  State  normal 
schools,  the  pr^ident  of  the  State  university,  if  one  exists,  with  not 
less  than  three  other  persons  who  are  engaged  in  teaching  or  in  the 
business  of  supervising  schools. 

III.  Of  the  county  superintendent. — In  order  to  secure  thoroughness 
and  efficiency  on  the  part  of  the  teachers,  their  work  must  be  systemati- 
cally and  intelligently  supervised.  It  is  impossible  for  the  State  super- 
teudent  or  for  the  State  board  of  education  to  thoroughly  supervise  the 
work  of  all  the  teachers  employed  under  a  State  system.  The  State 
must  dei>end  upon  local  agencies  for  this  necessary  work.  The  work 
cannot  be  left  to  the  non-professional  local  school  boanls  already  pro- 
vided for,  but  it  must  be  i)erforme<l  by  professional  experts,  properly 
licensed  by  State  authority. 
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The  uecessitf  for  local  supervision  is  ali-eady  so  /ireiierally  recognized 
by  city  school  authorities  that  almost  every  city  in  the  country  has  its 
city  superintendent.  Thoroug:h  and  efficient  supervision  has  been  the 
chief  agency  in  brin^^ing  the  city  systems  to  their  present  standard. 
But  the  ne<.-essity  for  the  supervision  of  ungrade<l  schools  in  townships 
has  not  been  so  generally  recognized.  If  cities,  with  the  advantages  of 
Well  graded  schools,  of  a  long  term,  and  of  well  trained  and  exi)erienced 
teachers,  need  supervision  and  derive  so  much  benefit  fmm  it,  the  un- 
graded schools  in  townships,  with  all  their  disadvantages,  cannot  be 
expected  to  do  superior  work  without  it.  The  arguments  in  favor  of 
flupervision  of  ungraded  schools  in  townships  are  unanswerable.  Na 
prudent  man  would  emi)loy  a  gang  of  workmen  on  a  farm  or  in  the  shop 
without  devising  some  means  b^^  which  their  work  could  be  efficiently 
supervised*  Every  mill  must  have  its  manager,  every  railroad  its  super- 
intendent, every  contractor  his  head  workman,  every  merchant  his  chief 
clerk,  and  every  machine  shop  its  master  mechanic.  In  every  business 
of  life,  as  well  as  in  every  department  of  government,  there  must  be 
systematic  organization  of  labor,  with  intelligent  supervision.  The 
highest  purposes  of  ungraded  [schools  in  townships  cannot  be  realized 
ivithout  such  supenision. 

Thorough  sui>ervision  necessitates  frequent  visitation.    TIm^  number 
bf  schools  which  one  i)erson  can  efficiently  supervise  dei>end.^  very  much 
iipon  varying  local  circumstances,  among  whieh  are  density  of  popula- 
tion, the  advancement  of  the  schools,  and   the  condition  of  roads, 
bridges,  &c.    The  territorial  divisions  for  this  i)urpose  may  thiLS  be 
large  or  small,  as  circumstances  may  rei|uire.     15ut,  inasnuK^i  as  the 
various  townships  are  generally  combined  for  certain  civil  pm*poses  and 
form  counties,  it  is  believed  that,  in  most  of  the  States  at  least,  each 
county  should  form  a  territorial  division  for  the  purpose  of  securing 
supervision  of  district  schools.    The  system  of  county  superintendency 
is,  therefore,  commended.    The  county  superintendent   should  be  re- 
quired to  visit  and  inspect  all  the  schools  under  his  supervision  at  least 
twice  each  year.    The  county  superintendent  should,  with  the  exceptions 
hereinafter  mentioned,  examine  and  license  the  teachers,  under  the 
authority  of  tlie  State  board  of  edu(iation.    He  should  have  authority 
to  revoke  licenses  Issued  by  him,  for  proper  cause,  on  petition  of  the 
patrons  of  a  school.     He  should  advise  tlie  local  school  officers  in  respect 
to  their  duties.     He  shouhl  hohl  county  and  townshij)  meetings  for  the 
iiLstinction  of  the  teachers,  un<ler  the  authority  of  the  State  boai-d  ot 
education.     He  should  hear  and  determine  appeals  from  the  decisions 
of  subonlinate  officers  in  certain  local  matters,  and  he  should  be  a  me- 
dium of  communication  between  t\iQ  State  superintendent  and  the  sub- 
ordinate school  officers  of  the  State.    The  same  reasons  that  make  it 
advisable  that  the  State  superintendent  should  hold  his  office  for  a  long 
term  make  it  advisable  that  the  county  superintendent  should  hold  office 
for  a  long  term.    He  may  be  elected  by  the  people,  or  appointed  by  the 
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county  board  of  education  or  by  some  other  competent  local  authority, 
but  no  one  should  be  eligible  to  the  otlice  of  county  superintendent  who 
does  not  hold  a  certificate  of  qualification  from  the  State  board  of  ed- 
ucation or  from  the  Slate  superintendent  of  public  instruction. 

IV.  Of  city  and  town  examining  boards. —  For  obvious  reasons  cities 
and  towns  employing  a  city  or  town  8ui>erintendent  should  be  exempt 
from  the  supervision  of  the  county  superintendent,  and  the  teachers  of 
8uch  coriwrations  should  be  examined  by  a  board  of  examiners  appointed 
by  some  city  or  town  authority,  and  not  by  the  county  sui^erintendent. 
Bat  such  examining  boards  should  operate  under  the  same  restrictions 
ia  respect  to  the  examination  of  teachers  that  govern  the  county  super- 
iatendents. 

F.  0/  th£  county  board  of  education. — The  school  officers  of  the  sev- 
eral corporations  in  a  county  may  be  organized  into  a  county  board  of 
education,  with  the  county  superintendent  as  its  president  or  secretary. 
This  board  might  have  authority  to  appohit  the  county  superintendent, 
but  its  additional  j>owers  should  be  chiefly  advisory.  Such  a  board 
might  consider  the  general  needs  and  want«  of  the  schools  of  a  county, 
and  make  such  general  rules  and  regulations  as  might  be  thought  advis- 
able. By  mutual  agreement  the  representatives  of  the  various  corpo- 
rations might  cooperate  with  each  other  in  respect  to  text  books,  reports, 
teachers'  meetings,  &c.,  to  the  end  that  the  efficiency  of  the  schools 
might  be  increased. 

YL  Of  local  boards  of  school  trustees. —  The  State  should  i>rovide  for 
the  election  or  appointment  by  some  competent  local  authority  of  a  suit- 
able boanl  of  control  for  the  schools  in  each  township,  town,  or  city. 
Tbese  boards,  although  selected  by  the  people,  should  be  the  agents  of 
the  State  to  execute  its  law  in  respect  to  the  schools. 

The^e  school  boards,  being  compelled  to  establish  and  maintain  a  .suf- 
ficient number  of  schools  for  the  education  of  the  children  in  their  re- 
spective corporations,  must  necessarily  have  the  power  to  levy  such  local 
taxes  within  certain  limitations  prescribed  by  law  as  they  may  deem  nec- 
essary for  the  purpose. 

They  must  have  power  to  prescribe  a  course  of  study ;  to  grade  their 
schools;  select,  employ,  and  contract  with  their  teachers,  being  limited 
in  their  selection  to  those  who  have  been  duly  licensed;  to  fix  their 
compensation  and  to  dismiss  them  for  cause;  and  to  make  such  rules  ani 
regidations  in  regard  to  the  schools  as  may  be  necessary  to  secure  effi- 
ciency and  economy  in  their  management. 

School  boards  of  cities  and  towns  of  a  certain  class  should  have  power 
to  a])poi]it  a  city  or  town  superintendent. 

School  boards  should  each  consist,  ordinarily,  of  three  members. 
Cities  anil  towns  of  a  certain  class,  however,  should  be  permitted  to  in- 
crease the  number  if  found  necessary.  The  members  of  e^ich  board 
should  be  elected  for  not  less  than  three  years,  and  no  more  than  one- 
third  of  the  members  of  a  board  should  retire  from  service  eack  >e'8i^» 
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YII.  Of  the  paicer  of  the  patrons, — The  patrons  of  a  school  attached 
to  a  district  in  a  township  should  have  ])ower  to  meet  and  petition  the 
school  board  in  regard  to  the  building,  removal,  or  repairs  of  a  school- 
house,  and  in  regard  to  the  formation  of  a  new  school  district.  They 
should  also  have  the  power  to  petition  the  school  board  of  a  township  to 
dismiss  a  teacher,  and  to  petition  the  county  superintendent  to  revoke  a 
teach er^s  license  for  cause.  The  moderator  or  director  should  be  the 
medium  of  communication  between  the  patrons  of  the  schools  and  the 
school  board  of  the  township,  and  should,  under  the  direction  of  the 
school  board,  be  the  immediate  custodian  of  the  school-house  and  school 
premises  when  not  in  use  for  school  purposes.  For  obvious  reasons  no 
such  meetings  should  be  provided  for  in  cities  and  towns. 

YIIL  Of  the  selection  of  teaof^ers. — ^The  teachers  should  be  selected 
and  api>ointed  by  the  res]>ective  school  boards  of  townships,  towns,  and 
cities,  and  not  by  the  patrons  of  the  schools  in  the  subdistricts.  A  more 
'  hearty  cooperation  on  the  part  of  the  patrons  of  the  school,  greater 
ef&ciency  and  more  perfect  impartiality  on  the  part  of  the  teachers 
toward  the  pupils,  and  longer  tenure  of  ser\'ice  for  the  teachers  will  be 
secured  by  this  method  of  appointment  rather  than  by  election  by  vote 
of  the  patrons  of  the  schools. 

IX.  Of  the  licensing  of  teachers, — No  person  should  be  permitted  to 
teach  in  the  public  schools  without  possessing  a  valid  license  issued  by 
some  proper  State  or  local  authority,  wiiich  license  should  be  issued  only 
npon  a  thorough  examination.  The  purpose  of  this  examination  being 
to  protect  the  children  as  well  as  the  treasury,  it  is  not  enough  to  pro- 
vide that  persons  who  teach  in  the  public  schools  without  a  license 
should  forfeit  all  compensation  for  services  so  rendered,  but  local  school 
ofKcers  should  be  absolutely  prohibited  from  permitting  unliceused  per- 
sons to  teach  or  to  take  charge  of  a  school.  Persons  should  not  be 
allowed  to  learn  the  business  of  teaching  school  at  the  expense  of  the 
children. 

A".  Of  moral  character. — Inasmuch  as  moral  worth  is  of  quite  as 
much  value  as  scholarship,  the  law  should  require  all  persons  applying 
for  a  license  to  teach  in  the  public  schools  not  only  to  be  examined  in 
resi>ect  to  scholarshi}),  but  to  i)resent  to  the  examining  authority  satis- 
factory evidence  that  they  possess  such  qualities  of  mind  and  heart  as 
•would  lead  them  to  cultivate  in  their  pux>ils  those  high  moral  qualities 
so  essential  to  successful  living. 

XI.  Of  the  limitation  of  licences. — For  reasons  already  stated,  all 
licenses  granted  to  those  who  have  had  no  experience  should  be  regarded 
as  trial  licenses,  and  until  teachers  have  obtiiined  a  good  degi^ee  of  pro- 
fessional skill,  as  shown  by  successful  work  in  the  school  room,  the  law 
of  frequent  examination  should  be  applied  to  them,  and  their  licenses 
should  be  for  but  a  brief  period. 

WhcMi  such  skill  has  been  attained,  local  authorities  should  have 
powei-,  by  and  with  the  approval  of  the  chief  educational  officer  of  the 
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State,  to  issue  licenses  for  a  longer  period,  say  for  eight  years.  Such 
persons  as  are  found,  upon  a  thorough  and  critical  examination  by  the 
Stat«  board  of  education,  to  possess  eminent  scholarship  and  high  pro- 
fessional skill  should  be  licensed  by  such  board  for  life. 

All  licenses  issued  by  any  examining  authority  should  be  limited  to 
the  territory  over  which  such  examining  authority  has  supervisory  con- 
trol; and  each  examining  authority  should  have  i)ower  to  revoke 
licenses  issued  within  its  jurisdiction,  but  only  for  certain  specified 
causes,  and  upon  fair  trial. 

XII,  Of  th^  tenure  of  office  of  teachers. — The  question  of  the  continuous 
service  of  the  teachers  is  regarded  as  a  very  important  one.  The  law 
should,  so  far  as  practicable,  encourage  such  continuance.  In  all  the 
provisions  of  law  in  regard  to  the  time  of  electing  school  officers,  to  their 
term  of  service,  and  to  the  issuance  of  licenses  to  teachers  after  suitable 
probation,  and  to  the  mode  of  selecting  and  appointing  them,  the  desir- 
ability of  a  long  term  of  service  for  teachers  should  be  kept  steadily  in 
view. 

XIII.  Of  the  independent  authority  of  teachers. — Teachers  should  pos- 
sess some  independent  power  in  the  management  and  in  the  instruction 
of  their  schools. 

Within  the  limits  prescribed  by  law  and  by  the  rules  and  regulations 
adopted  by  the  respective  school  boartis,  the  teacher's  authority  in  the 
schoolroom  should,  for  the  time  being,  be 'the  supreme  authority. 
Within  these  limitations  teachers  should  have  authority  to  make  their 
own  rules  and  regulations,  discipline  the  school  in  their  own  way,  and 
use  their  own  methods  of  instruction. 

A  SYNOPSIS  OF  THE   SYSTEM. 

/.   Territorial  division.  ITT.  Institutions,  general. 

IT.  Officers.  IF.  Institutions j  higher  and  82)ecial. 

L  Territorial  divisiom  :  {a)  Stiite,  {h)  county,  (a)  townshi}),  town,  or 
city,  (d)  school  district. 

11  Officers :  (a)  State  superintendent,  {b)  State  board  of  education, 
(c)  county  sujierintendents,  (d)  county  board  of  education,  (e)  trustees 
of  townships,  towns,  or  cities,  (/)  director  or  moderator  of  districts  in 
townships. 

III.  Institutions^  general :  (a)  City  and  town  graded  schools,  {b)  city 
training  schools,  (c)  ungraded  district  schools  in  townships,  (d)  graded 
schoob  for  townships,  {e)  professional  associations :  (1)  County  insti- 
tutes, (2)  county  institutes  for  teachers,  under  supervision  of  county 
superintendent,  (3)  township  and  town  institutes  for  teachers  under 
supervision  of  county  superintendent. 

IV.  Higher  and  special  institutions :  (a)  State  university,  (b)  State 
normal  schools,  (c)  agricultural  and  industrial  schools,  {d)  special  schools : 
(1)  School  for  the  blind,  (2)  school  for  the  deaf  and  dumb,  (3)  school  for 
the  idiotic,  (-4)  school  for  orphans,  (5)  reformatory  schools. 
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I.  Territorial  divisions, 

A.  State:  (1)  Should  comi>el  the  establishment  of  schools;  (2)  should 
provide  for  a  uniform  system ;  (3)  should  fix  the  minimum  length  of  the 
school  year;  (4)  should  fix  certain  prescribeil  subjects  of  study ;  (5)  should 
exercise  general  superintendence;  (0)  should  levy  a  general  tax;  (7) 
should  provide  for  the  proper  management  of  the  school  fiinds ;  (8)  should 
provide  for  the  professional  education  of  teachers ;  (9)  should  establish 
reformatory  and  benevolent  schools;  (10)  may  establish  universities  and 
professional  schools. 

B.  County :  (1)  Should  exercise  a  limited  general  sux>ervisory  control 
over  its  schools ;  (2)  should  appoint  a  county  superintendent ;  (3)  should 
have  a  county  board  of  education ;  (4)  may  secure  uniformity  in  text 
books. 

C.  City,  town,  or  township :  (1)  Should  be  left  to  the  local  control  of 
its  schools ;  (2)  should  select  its  officers ;  (3)  should  build  its  own  houses; 

(4)  shoiUd  select  its  own  teachers  from  among  those  that  have  been  duly 
qualified  under  the  laws  of  the  Stiite ;  (5)  should  be  permitted  to  levy 
local  t«axes  for  the  building  of  houses,  &c. ;  (C)  should  be  permitted  to 
lew  local  taxes  for  the  continuance  of  the  schools  bevond  the  minimum 
period  fixed  by  the  State;  (7)  should  be  permitted  to  levy  local  taxes 
for  the  maintenance  of  schools  of  an  advanced  grade. 

D.  Districts:  (1)  Districts  should  be  formed  for  the  purpose  of  localiz- 
ing the  patrons  of  the  school;  (2)  should  have  an  advisory  power  in  the 
selection  of  teachers  and  the  erection,  removal,  or  repair  of  school- 
houses  ;  (3)  districts  in  cities  and  towns  should  not  be  formed  by  any 
provision  of  the  general  statute,  but  their  formation  should  be  left  to 
the  discretion  of  the  school  boards  of  cities  and  towns. 

//.  Officers. 

A.  State  sui)erintendent :  (1)  Should  be  a  constitutional  officer;  (2) 
should  be  api>ointed  by  the  governor  or  by  the  State  board  of  education,, 
or  be  elected  by  the  people ;  (3)  should  serve  for  a  i>eriod  of  not  less 
than  four  years ;  (4)  should  have  general  superintendence  of  the  schools;. 

(5)  should  super\ise  the  management  of  the  school  funds  and  revenues; 

(6)  should  make  reports  to  the  governor  or  to  the  legislature ;  (7)  should 
receive  necessary  reports  from  subonlinate  officers  and  prepare  blank 
forms ;  (8)  should  construe  the  school  law ;  (9)  should  hear  appeals  in 
certain  cases ;  (10)  should  visit  county  institutes;  (11)  should  have  au- 
thority to  call  school  officers  together  in  various  localities ;  (12)  should 
be  a  member  of  the  State  boaixl  of  education ;  (13)  should  have  some 
supervisory  control  over  institutions  for  the  professional  education  of 
teachers;  (14)  should  exercise  some  supervisory  control  over  the  State 
benevolent  and  reformatory  institutions. 

B.  State  board  of  education:  (1)  Should  hold  office  by  virtue  of  some 
official  educational  position ;  (2)  should  constitute  an  advisory  council 
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to  the  State  superinteiuleiit ;  (3)  should  examine  teachers  for  State  cer- 
tificates ;  (4)  shoukl  examine  and  license  candidates  for  the  office  of 
county  superintendent;  (5)  should  prepare  questions  for  the  use  of 
county  superintendents  in  the  examination  of  teachers ;  (G)  should  have- 
power  to  instnict  county  superintendents  in  regard  to  the  examination 
of  teachers  and  to  the  management  of  institutes. 

C.  County  superintendent:  (1)  Shouhl  be  a  teacher  of  recognized 
ability ;  (2)  should  be  appointed  by  the  county  board  of  education  or 
elected  by  the  people ;  (3)  should  be  required  to  hold  a  license  from  the 
State  board  of  education ;  (4)  should  hold  office  for  a  period  of  not  lesa 
than  four  years ;  (5)  should  have  general  supervision  of  schools,  except 
in  certain  cities  and  towns  employing  a  city  or  town  superintendent  ; 

(6)  should  visit  the  schools  in  the  county,  except  in  such  cities  and 
towns;  (7)  should  examine  and  license  teachers  under  the  authority  of 
the  State  board  of  education,  except  for  such  cities  and  towns ;  (8) 
should  have  power  to  revoke  licenses  for  cause ;  (9)  should  conduct 
county  and  township  institutes  for  the  instruction  of  the  teachers  under 
his  supervision ;  (10)  should  carry  out  the  instructions  of  the  State 
board  of  education ;  (11)  should  be  the  executive  officer  of  the  county 
board  of  education ;  (12)  should  receive  reports  from  subordinate  school 
officers ;  (13)  should  transmit  reports  to  the  State  superintendent  of  pub- 
lic instruction ;  (14)  should  be  a  medium  of  communication  between  the 
State  8ui>erinteudent  and  the  State  board  and  subordinate  school 
officers;  (15)  should  hear  appeals  from  decisions  of  local  officers  in  re- 
spect to  certain  local  affairs. 

D.  County  board  of  education:  (I)  Should  l)e  composed  of  the  school 
trustees  of  corporations  which  are  under  the  supervision  of  the  county 
superintendent;  (2)  should  consider  the  general  needs  and  wants  of  the 
schools  under  its  charge;  (3)  should  seek  to  unify  the  school  work ;  (4> 
should  arrange  a  course  of  study ;  (3)  should  make  general  rules  and 
regulations  in  regard  to  the  employment  of  teachers,  time  of  commenc- 
ing schools,  the  government  of  the  schools,  and  the  conduct  of  the 
teachers  and  pupils,  &c. ;  (G)  may  adopt  text  books. 

E.  Trustees  of  townships,  towns,  and  cities  (first,  trustees  of  town- 
ships and  towns) :  (1)  Should  be  three  for  each  cor])oration ;  (2)  should 
be  ai)pointed  by  some  competent  local  authority  or  efected  by  the  people^ 
(3)  should  serve  for  three  years,  one  retiring  annually ;  (4)  should  re- 
ceive school  revenues ;  (5)  should  have  power  to  levy  loc{\l  taxes,  within 
specified  limitations,  for  grounds,  buildings,  furniture,  repairs,  supplies, 
apparatus,  &c.,  find  for  library  purjKjses  and  for  additional  tuition  pur- 
poses ;  (6)  should  be  compelled  to  locate,  establish,  and  nuiintain  a  suffi- 
cient number  of  schools  for  a  certain  number  of  months  in  each  year;. 

(7)  should  have  ]>ower  to  abolish  old  school  districts,  create  new  ones^ 
build  and  remove  houses ;  (8)  should  be  couipelled  to  make  provision 
for  instruction  in  certain  prescribed  branches;  (0)  should  have  power 
to  establish  township  or  town  graded  schools ;  (10)  should  have  power 
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to  provide  instruction  in  branches  additional  to  those  prescribed  by  law ; 
{11)  Hhould  employ  and  contract  with  teachers,  being  restricted  in  their 
selection  to  those  who  have  been  duly  licensed  by  conii>etent  authority; 
(12)  should  properly  account  to  proper  officers  for  all  school  revenues 
that  come  into  their  hands;  (13)  should  receive  reports  from  teachers 
and  should  transmit  reports  to  the  county  superintendent  and  other 
county  officers ;  (14)  should  have  authority  to  dismiss  refractory  pupils 
from  school;  (15)  should  be  prohibited  from  contracting  debt ;  (16)  should 
carry  out  the  orders  of  the  county  board  of  education  in  re^i)ect  to  course 
of  study  and  text  books. 

(Second,  tiiistees  of  cities  and  towns  of  a  certain  class)  appointment, 
powers,  and  duties  same  as  other  trustees,  except:  (I)  The  number  of 
trustees  may  be  increased;  (2)  they  should  provide  for  the  examination 
of  their  own  teachers  by  a  suitably  constituted  committee ;  (3)  may  ap- 
point a  town  or  city  superintendent ;  (4)  should  make  their  own  course 
of  study ;  (5)  should  make  their  rules  and  regulations ;  (0)  should  select 
their  own  text  books ;  (7)  should  grade  their  schools  and  provide  for 
promotion  of  pupils  from  grade  to  grade ;  (8)  should  be  exempt  from  the 
control  of  the  county  board  and  the  supervision  of  the  county  superin- 
tendent ;  (9)  but  they  may  be  compelled  to  make  certain  reports  to  the 
county  superintendent,  as  are  other  trustees ;  (10)  may  establish  city  or 
town  training  schools  for  tlie  instruction  of  teachers. 

F.  Directors  or  moderators  of  districts  in  townships:  (1)  Should  be 
appointed  annually  by  voters  at  school  meetings ;  (2)  should  preside  at 
school  meetings  and  re4-ord  their  proceetlings,  and  should  communicate 
the  wishes  of  the  patrons  to  the  trustees. 

(For  an  outline  of  the  school  systems  of  the  various  Suites,  forming  a 
part  of  Mr.  Smart's  report,  see  Appendix  B.) 

Mr.  WiCKERSHAX  said  that,  though  a  member  of  the  committee,  he 
hail  not  participated  in  the  preparation  of  the  report,  and,  so  far  as  he 
was  concerned,  the  whole  credit  of  the  paper,  which  was  considerable, 
belonged  to  the  chairman,  Mr.  Smart.  It  was  on  a  practical  and  very 
important  matter,  and  should  be  printed  and  considered  hereafter. 

Mr.  Philbrick  said  that  the  paper  just  read  reminded  him,  by  its 
exhaustive  consideration  of  the  subject,  of  a  paper  prepared  a  few  years 
ago  on  the  "American  system  of  educiition,''  by  Dr.  Harris,  he  supposed, 
and  which  had  been  translated  and  widely  read  in  Europe.  He  (Dr. 
Philbrick)  had  included  this  paper  in  his  Catalogue  of  the  Educational 
Exhibit  at  Paris  in  1878.  The  i)aper  just  read,  giving  the  framework 
or  organization  of  educational  S3\stenis  as  they  now  exist  or  as  they 
should  exist  in  the  several  States,  must  be  of  permanent  value  and  he 
thought  shouUl  take  rank  with  it«  predecessor,  the  paper  referred  to. 

General  Hovey  hoped  that  the  author  of  the  report  would  amend  it 
before  printing,  so  as  to  exclude  the  idea  of  having  school  superintend- 
ents and  boards  api)ointod.    It  is  safer,  he  thought,  that  they  should  in 
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all  cases  be  elected  by  the  people.  The  evil  effect  of  the  appoiutineut 
system  could  be  seen,  if  one  cared  to  study  the  subject,  in  the  executive 
Departments  of  the  National  Government,  where  the  ai)poiutees  soon 
leam  that  safety  lies  in  the  direction  of  having  no  opinions  of  their  own. 
The  same  evil  influence  operates  upon  school  officers  who  owe  their  posi- 
tion to  the  favor  of  some  individual.  They  are  apt  to  become  mere 
echoes  of  the  men  who  appoint  them.  Besides,  the  men  who  ap])oint  are 
nsoally  politicians,  with,  presumably,  little  fitness  to  select  school  officers 
anyhow,  and  then  they  are  under  great  temptation  to  use  these  school 
positions  to  pay  off  their  political  friends,  lie  hoped  the  department 
would  not  oppose  the  American  idea  of  popular  election  for  school  officers. 

Messrs.  Harris,  Beard,  and  Hoyte  made  further  remarks  on  the 
paper;  when,  upon  motion  of  General  Eaton,  it  was  ordered  to  be  re- 
ported, with  the  approval  of  the  department,  to  the  national  association 
in  July. 

Mr.  HoYTE  then  submitted  a  resolution  commending  Mr.  liaudalPs 
paper  on  the  education  of  neglected  children.    Adopted. 

Dr.  D.  O.  GiLMAN  addressed  the  department  on  the  subject  of  "  Uni- 
versity education,"  with  special  reference  to  the  plans  and  methods  of  the 
Johns  Hopkins  University,  of  which  he  is  the  president.    The  address 
contained   an  exposition  of  the  principles  which  have  governed  the 
foundation  of  the  Johns  Hopkins  Univemty  and  of  the  holies  by  which 
its  managers  are  inspired.    After  a  reference  to  the  reasons  why  uni- 
versities are  of  special  interest  to  Americans  just  at  this  time,  the 
speaker  pointed  out  the  difficulties  which  beset  such  organizations  from 
the  historical  traditions  which  we  inherit,  from  the  false  nomenclature 
which  has  been  adopted,  from  disagreement  as  to  the  proper  source  of 
authority  (whether  it  is  church  or  state  or  private  enterprise),  from  an 
inadequate  apprehension  of  the  necessary  cost,  and  from  the  difficulty 
in  finding  eminent  professors  in  a  period  when  so  many  other  opportu- 
nities of   intellectual    advancement,  ecclesiastical,   political,  editorial, 
Uterary,  and  scientific,  .absorb  the  best  scholars.    Attention  was  next 
called  to  the  need  of  maintaining  a  clear  distinction  between  universi- 
ties and  their  allies,  the  college  on  the  one  hand,  the  learned  academy 
on  the  other;  to  the  worth  of  original  investigators  and  researchers  for 
their  double  influence  in  advancing  knowledge  and  in  attracting  schol- 
ars;  to  the  importance  of  liberal   supplies  of  books  and  instruments 
rather  than  of  showy  buildings;  to  the  value  of  university  training  to 
those  wiio  receive  it;  finally,  to  the  great  benefit  conferred  upon  society 
at  large  by  the  amplest  encouragement  of  literature,  art,  and  science. 
The  opi)ortunities  of  this  country  were  then  referred  to:  its  freedom  in 
such  matters  from  the  control  of  one  church  or  one  government;  its 
readiness  to  receive  and  act  upon  new  impulses;  its  hospitiility  to  merit 
wherever  discovered ;  and  its  rapid  advancement  in  material  posperity. 
The  si>eaker  then  described  from  his  acquaintance  with  young  men  and 
from  the  study  of  biography  the  influence  which  universities  have  had  in 
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discovering,  developing,  and  bringing  forward  young  men  of  power  and 
talent.  He  dwelt  at  some  length  on  tbe  marvelous  advances  now  making 
in  mathematics,  physics,  chemistr^^  biology,  and  medicine,  as  well  as  in 
the  study  of  history,  language,  logic,  philosophy,  and  religion,  and  the 
part  which  universities  are  taking  in  this  progress. 

In  the  opinion  of  the  speaker  the  world  is  now  going  through  a  period 
as  important  in  the  advancement  of  society  as  that  wh?ch  we  call  the 
Benaissance.  Discoveries  follow  one  another  with  marvellous  rapidity. 
Light  shines  where  darkness  has  prevailed.  Steam  and  electricity  are 
to  us  what  movable  tyi>es  and  the  mariner's  compass  were  in  the  fif- 
teenth century.  One  or  two  or  thre6  centuries  hence  the  historian  will 
look  back  upon  this  last  half  of  the  nineteenth  century  as  we  look  back 
to  the  fifteenth  century,  and  will  see  what  we  are  too  near  to  appreciate 
fully,  but  of  which  we  are  all  more  or  less  conscious :  that  we  live  in  a 
transition  perioil,  when  mankind  is  a<lvancing  with  a  rapidity  never 
known  before.  lie  will  see  that  in  our  day  the  fetters  of  human  thought 
fell  away,  and  that  better  health,  better  education,  and  l>etter  morals 
were  developed  in  old  societies,  and  were  carried  to  new  states  by  the 
triumphant  i)ower  of  Christian  civilization.  We  hear  the  revival  of 
letters  spoken  of  a.s  dating  from  the  overthrow  of  Constantinople  and 
the  migration  to  Italy  of  companies  of  learned  Greeks.  Let  us  not  for- 
get that  two  hundred  years  before  the  Reformation  and  the  revival  of 
letters,  one  hundred  and  fifty  years  before  the  invention  of  printing, 
universities  began  to  flourish.  In  their  walls  were  planted  and  nurtured 
the  germs  which  blossomed  in  the  discovery  of  a  new  world,  in  the  res- 
toration of  classic  letters,  in  the  beginning  of  modern  literature,  in  the 
initiation  of  scientific  research,  in  the  diffusion  of  books  by  the  x>ress, 
and  in  the  emancipation  of  the  human  mind  from  dogmatic  authority. 
Let  us  see  to  it  that  in  our  day  likewise  full  scope  is  given  to  the  loftiest 
and  ablest  plans  of  university  organization. 

Bemarks  were  made  on  Dr.  Oilman's  pai)er  by  Messrs.  8hei>herd, 
Marble,  and  Hoyt. 
The  department  then  adjourned  to  Friday,  the  20th,  at  9  A.  M. 

After  adjournment  the  committee  on  the  proposed  "  national  council 
of  education  "  held  a  session  at  the  Ebbitt  House.  They  will  rei>ort  to 
the  national  association  in  Jul  v. 
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THIRD  SESSION  — FRIDAY  MORNING. 

Washington,  February  20, 1880. 

The  (lepartoient  met  pursuant  to  adjouruiiient,  and  was  called  to  order 
by  the  president,  Mr.  Newell,  at  0  o'clock. 

Mr.  Dickinson,  of  Massachusetts,  read  a  paper  on  the  high  school 
qaestion ;  ^  after  which 

Bev,  Russell  A.  Olin  explained  to  the  department  the  ajiparatus 
known  as  the 

TIME   GLOBE. 

Gentlemen  of  the  association,  the  apparatus  which  by  the  courtesy 
of  the  association  we  have  the  ])leasure  of  introducing  to  your  notice 
is  marle  up  of  two  very  common  instruments,  a  clock  and  a  globe, 
with  the  value  and  uses  of  which  everylK)dy  is  supposed  to  be  familiar- 
Whatever  title,  therefore,  this  piece  may  have  to  your  special  atten- 
tion and  interest  as  representing  the  cause  of  education  in  its  progres- 
sive demands,  will  not  be  found  in  the  mere  juxtaposition  of  these  com- 
mon instruments,  but  in  their  realized  mechanical  cooperation,  the  re- 
salt  of  which,  we  shall  hope  to  show,  has  been  greatly  to  simplify  some 
of  the  fundamental  ^piestions  of  geography  as  taught  in  our  schools;  in 
feet,  as  an  eminent  scientist  has  said,  ''to  illustrate  more  problems 
conuected  with  a  rudimentary  knowledge  of  tliis  science  and  in  a  sim- 
pler manner  than  any  other  apparatus  available  at  anything  like  its  cost.'' 
The  instrument  is  called  the  time  globe,  concerning  the  construction 
of  which,  before  proceeding  to  speak  of  its  uses,  I  ask  your  indulgence 
while  I  quote  from  the  unqualified  indorsement  of  Dr.  B.  S.  Lyman,  the 
well  known  professor  of  astronomy  and  physics  in  Yale  College.    After 
a  critical  examination  he  speaks  of  it,  first,  as  ''  an  admirable  combina- 
tion of  a  large  globe  and  a  good  timepiece,  each  as  convenient  and  as 
well  adapte4]  to  its  proi)er  uses  as  if  separate,"  and  the  two  together  as 
"  forming  a  piece  of  apparatus  both  useful  and  ornamental,  and  a  desid- 
eratum alike  in  the  school  room,  office,  and  family." 

He  then  calls  special  attention  to  ''the  excellent  time  movement,  dur- 
able, powerful,  easily  wound  and  regulated,  and  of  thorough  workman- 
ship throughout." 

Next  he  notices  the  obvious  fact  that  "  all  parts  of  the  mounting  are 
rigid  and  strong,  yet  light,  and  the  whole  at  once  firm,  stable,  elegant, 
and  convenient,  the  entire  globe  surface  being  exposed  to  view,  and  the 
plate  glass  clock  dial  sufficiently  conspicuous  without  cutting  off"  a  view 
of  the  globe  or  the  globe  of  it." 

And  also  that  "the  placing  of  the  time  movement  inside  of  the  globe, 
while  it  is  conveniently  wound  and  regulated  from  without,  insures  its 
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l>lace  on  the  eastern  contiuent  and  announced  to  us  on  tbe  western,  as  is 
frequently  done,  before  their  apparent  real  date,  is  readily  comprehended 
by  the  help  of  this  micix>eosuiic  exhibition  of  the  daily  phenomena. 

(5)  Another  useful  result  for  educational  purposes,  following  from  the 
peculiar  construction  of  the  time  globe,  is  the  great  simplitication  it  offers 
•of  the  problem  of  converting  difference  in  time  into  difference  in  longi- 
itude,  and  vice  versa. 

The  universal  dial  being  also  a  great  circle,  its  time  divisions  bear 
*fixed  relations  to  its  circular  divisions,  every  fourth  one  of  its  1,440  min- 
»ute  divisions  coinciding  with  each  degree  mark,  and,  of  course,  every 
hour  division  with  every  fifteenth  degree  mark.  The  difference  in  lon- 
gitudinal distance,  therefore,  between  any  two  places,  may  be  read  off 
indifferently  either  in  time  or  in  longitudinal  notation. 

(0)  By  reason  of  its  continual  movement  the  time  globe  illustrates 
with  great  simplicity  another  difficult  matter  for  the  pu])il  to  compre- 
hend, viz,  the  change  of  date. 

Having  called  attention  to  the  fact  that  the  maritime  powers  of  the 
•world  have  agreed  to  regard  the  180th  degree  of  longitude  from  Green, 
wich  as  introducmg  each  commercial  day  by  its  passage  under  the  mid- 
night meridian  of  the  ceh»stial  sphere,  it  will  only  be  necessary  to  fix 
the  tiict  in  the  mhid  of  the  pupil  that  this  180th  terrestrial  meiidian 
leaxls  on  each  new  djiy ;  that,  consequently,  at  the  moment  of  coincidence 
there  is  but  one  commercial  dav  on  th(»  earth,  while  at  everv  other  mo- 
ment  of  the  24  hours  there  are  parts  of  two  days  on  the  earth — one  day 
in  progress,  and  measured  by  all  that  part  of  the  earth's  surface  included 
between  the  midnight  meridian  and  the  180th  terrestrial  meridian,  in  the 
direction  of  the  earth's  motion,  and  the  other  the  previcms  day,  diminish- 
ing, and  covering  all  the  rest  of  the  earth. 

In  this  connection  we  beg  leave  to  call  attention  to  the  ease  with 
which  the  illustration  may  be  conveyed  of  the  cause  of  the  long  twilights 
in  the  vicinity  of  the  poles,  and  of  the  comparatively  sudden  transitions 
between  light  and  darkness  on  or  near  the  equator.  The  increasing 
rapidity  of  the  earth's  motion  from  the  poles  to  the  equator  is  repre- 
;sented  to  the  eye  by  the  enlarging  angle  between  any  two  meridians. 

And,  finally,  the  value  of  this  piece  a.s  an  apparatus  for  illustrating 
by  object  teaching  the  passage  of  the  earth  around  the  sun  in  the  plane 
of  the  ecliptic,  may  be  seen  from  the  fiict  that,  when  standing  in  position 
through  the  year,  the  equinoctial  and  solstitial  j)henomena  are  accu- 
rately reproduced  on  its  surface,  as  also  the  phenomenon  of  the  unequal 
duration  of  the  days  and  nights  from  one  equinox  to  the  other.  At  the 
time  of  the  summer  solstice  the  sun,  standing  over  the  Tropic  of  Cancer, 
will  be  observed  to  re^ocli  with  its  rays  beyond  the  north  pole  to  the 
Arctic  Circle.  Thence  it  will  gradually  ai)proach  the  plane  of  the 
equator,  i)ass  it  at  the  autumniil  ecpiinox,  and  proceed  on  its  course 
until,  at  the  winter  solstice,  standing  over  the  Tropic  of  Capricorn,  it 
.  embraces  the  south  pole  in  its  light,  reaching  beyond  with  its  rays  to 
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the  Antarctic  Circle,  from  wheuce  these  phenomena  will  be  repeated  in 
reversed  order. 

The  great  need  of  any  additional  simplification  of  the  principles  of 
geography  by  object  illustration  luis  been  sorely  felt  by  every  conscien- 
tious teacher  of  this  science.  While  in  its  descriptive  parts  geography 
is  readily  mastered,  there  is,  perhaps,  no  science  tauglit  in  oiu*  common 
schools  which  in  its  principles,  especially  those  bearing  ui)on  its  astro- 
nomical relations,  is  less  understood ;  the  usual  computations  in  a  com- 
mon almanac  of  the  results  following  ui)on  the  earth's  motion,  such  as 
the  ever  changing  hours  of  suniise,  sunset,  the  equinoxes  and  solstices, 
being  to  the  great  mass  as  cabalistic  as  the  signs  of  the  zodiac. 

The  importance  of  the  time  globe  achievement — "following  upon  a 
multitude  of  failures" — as  wonderfully  simplifying  the  principles  of 
practical  geography,  may  not  only  be  gathered  from  the  eminent  names 
of  those  who  have  so  warmly  indorsed  it,  but  will  be  obvious  to  every 
teacher  upon  examination  of  the  instrument. 

(For  a  representation  of  the  time  globe,  se^  last  page  of  this  circular.) 

TECHNICAL  EDUCATION  IN  ITS  RELATIONS  TO  ELEMENTARY  SCHOOLS^ 

Dr.  J.  D.  Philbrick,  of  Massachusetts,  then  read  the  following  i>aper  i 
Edacation  of  every  kind  and  degree  is  comprised  in  two  great  classes : 

(1)  General  education,  which  includes  in  its  scope  at  once  the  body,, 
the  intellect,  and  the  heart.  It  strengthens,  develops,  and  elevates  the 
individual,  and  prepares  for  society  vigorous,  enlightened,  and  honest 
men ;  in  the  terse  phrase  of  John  Stuart  Mill,  "  it  makes  capable  and 
cultivated  men." 

(2)  Technical  education,  which  is  designed  to  qualify  persons  for  the 
exercise  of  a  i>rofession  or  trade.  Its  aim  is  to  fit  men  for  some  special 
mode  of  gaining  their  livelihood.  In  it«  highest  grades  it  is  concerned 
with  those  professions  which  are  called  liberal ;  it  forms  in  its  lower 
stage  the  artisan  or  craftsman. 

Both  these  kinds  of  education  are  indispensable,  and  where  there  is  a 
lack  of  either  there  is  imperfection  and  perhaps  danger.  The  educa- 
tional system  of  a  country  should,  therefore,  correspond  to  this  division, 
and  it  will  be  complete  or  incomplete  in  proi>ortion  as  it  accomplishes 
the  objects,  for  eJich  individual,  of  both  general  and  technical  educatiou^ 

Nothing  is  more  stiiking  in  the  educational  movements  in  the]  most 
advanced  nations  than  what  has  been  done  in  recent  years,  and  is  now 
doing,  by  governments,  municipalities,  industrial  organizations,  and 
private  enterprise,  to  provide  the  means  of  technical  education^of  every 
grade  and  description.  This  is  done  with  the  twofold  view,  first,  to 
promote  the  well  being  of  the  individual,  to  render  every  man,*^however 
hnmble  his  condition,  not  only  self-supporting,  but  comfortable  and 
prosperous ;  second,  to  i)romote  the  general  interests  of  productive  in- 
dustry, and  to  meet  the  increasing  demands  for  higher  professional  skill 
which  the  progress  of  civilization  creates. 
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In  our  owu  conutry  technical  education  is  as  yet  but  veiy  imperfectly 
developed,  especially  in  its  iudustrial  department.  To  be  con\iiiced  of 
this,  one  has  only  to  compare  the  provisions  for  the  instruction  of  youth 
and  adults  in  the  arts  and  trades  in  our  oldest  and  largest  cities  with 
those  of  Paris,  Berlin,  Vienna,  and  London. 

For  a  few  years  past  the  problem  in  technical  education  which  has 
especially  occupied  jiublic  attention  in  this  country  has  been  the  relation 
of  the  public  school  with  skilled  labor  and  manual  employments.  The 
comi)laint  is  made  that  the  schools  of  the  present  day  tend  to  unfit  the 
pupils  for  gaining  their  livelihood  by  manual  labor,  for  which  the  large 
majority  are  inevitably  destined. 

No  intelligent  pei^son  can  deny  that  the  growth,  development,  and  prog- 
ress of  our  i)ublic  free  school  system  during  the  last  quarter  of  a  century 
have  been  little  less  than  marvellous.  Witness  the  vast  increase  of  schools, 
of  teachers,  and  of  expenditures  for  educational  purposes  5  of  normal 
schools,  of  teachers'  institutes  and  other  organizations  for  raising  the 
qualifications  of  teachers;  the  improvements  in  sui)ervision,  in  school- 
houses,  in  text  books,  in  courses  of  study,  and  in  all  the  appliances  of 
instruction ;  in  the  methods  of  teaching  and  discipline;  in  classification, 
grading,  and  attendance ;  and,  finally,  the  multiplication  and  enlarge- 
ment of  free  schools  for  instruction  in  the  higher  branches.  In  all  this 
there  is,  doubtless,  from  the  i>oint  of  view  of  general  education,  reason- 
able ground  for  gratification.  M.  Buisson,  the  eminent  French  edu- 
cator, meant  it  not  as  flattery  when,  in  beginning  his  remarkable  report 
on  our  system,  he  quoted  the  saying,  *^A  rei)ublican  government  needs 
the  whole  power  of  education,''  and  added,  '^  These  words  of  Montesquieu 
have,  i)erhaps,  never  found  a  more  striking  application  than  in  the  sub- 
ject which  we  are  now  about  to  consider." 

And  yet  the  charge  is  made  and  reiterated  in  various  quarters  that 
our  schools  of  the  most  advanced  type,  where  the  organization  is  most 
complete,  where  the  attendance  is  most  prolonged  and  the  instruction 
most  efficient,  fail  in  practical  results:  that  they  educate  the  mass  of 
the  pupils  out  of  their  sphere,  and  send  them  out  into  the  world  with  a 
distaste  for  manual  labor  and  unfitted  for  the  life  for  which  they  are 
destined.  The  substance  of  the  coniplaint  is,  not  that  the  pupils  are 
sent  out  uninstructed,  not  that  they  are  wanting  in  intelligence  and 
mental  culture,  but  that  they  are  graduated  without  possessing  the  prac- 
tical knowledge  and  manual  skill  requisite  to  earn  a  living,  and  without 
the  disposition  developed  to  acquire  such  knowledge  and  skill. 

Those  who  take  this  view  of  the  results  of  the  typical  common  school 
of  the  present  day  do  not  agree  as  to  the  modification  demanded.  On 
the  one  hand,  there  are  those  who  advocate  the  reduction  of  the  curric- 
ulum to  the  merest  rudiments  of  instruction.  They  would  throw  over- 
board all  the  costly  machinery  of  the  modern  school  system,  and  return 
to  primitive  simplicity,  ignorance,  and  contentment.  On  the  other  hand, 
however,  the  more  numerous  and  influential  class  of  these  complainers 
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propose  that  the  schools  shall  be  made  to  take  the  place,  to  a  eertain 
exteut,  of  the  apprenticeship  which  in  former  times  aflPonled  an  opeu 
avenue  to  the  arts  aud  trades,  but  which  the  modern  revolution  in  in- 
dustrial pursuits  has  partially  broken  down. 

Hence  has  arisen  the  import^^nt  question  as  to  the  prox>er  adjustment 
of  the  relations  of  technical  eilucation  to  the  public  school,  which  is  at' 
present  so  prommently  befme  the  public  mind,  and  which  it  is  the  pur- 
pose of  this  paper  to  consider  in  some  of  its  bearings. 

And,  iirst,  it  is  to  be  observeil  that  if  our  system,  at  it^  best,  has  failed 
to  meet  in  a  satisfactory  manner  the  wants  of  those  for  whom  it  is  in- 
tended, it  does  not  stand  alone  in  this  respect.  Its  scope  and  methods 
are  substantially  those  of  the  best  systems  in  the  most  advanced  nations. 
The  two  chief  point*?  of  dift'erence  are  the.se:  First,  our  pupils  who  com- 
plete the  course  leave  school  at  a  somewhat  maturer  age  than  do  the 
pupils  of  the  best  foreign  elemeutaiy  schools,  not  taking  into  account 
supplementary  day  and  evening  courses  which  are  obligatory  in  some 
countries;  and,  secondly,  a  large  proiK)rtion  of  our  pupils  drop  out  be- 
fore completing  the  course,  which  is  not  the  ca^e  where  education  is 
practically  compulsory. 

Certainly  the  charge  that  our  schools  carry  their  pupils  too  far  in  gen- 
eral education  and  educate  their  pupils  out  of  their  sphere,  is  wholly 
groundless  so  far  as  it  relates  to  the  lamentably  large  percentage  of  the 
children  who  are  withdrawn  from  instniction  in  its  lower  stages.  What 
this  large  proportion  of  our  children  who  thus  premfiturely  terminate 
their  schooling  need  is,  not  less  general  education,  but  more,  to  fit  them 
to  become  good  citizens. 

And,  further,  it  is  to  be  remarked  that  those  pupils  who,  at  a  more 
mature  age,  complete  the  course  of  instruction  provided  in  our  most  ad. 
vanced  elementary  schools  are  the  ^lite,  coming  largely  from  families 
in  measurably  easy  circumstances.  The  parents  of  these  children  are 
justified  in  giving  them  an  educational  preparation  for  careers  not  re- 
quiring apprenticeship  to  manual  trades. 

It  must  be  remembered  also  that  the  present  outcry  against  the  over 
intellectual  education  of  the  children  of  the  masses  of  the  working  pop- 
ulation is  no  new  thing.  It  is  as  old  as  the  existence  of  common  schools 
for  the  children  of  the  people.  It  has  been  heard  in  every  country 
whenever  a  movement  has  been  nmde  for  enlarging  the  seoi>e  of  popu- 
lar education.  It  is  essentially  the  protest  of  the  aristocratic  class 
against  the  inevitable  advance  of  democracy  and  social  equality.  In 
practically  opposing  liberal  provisions  for  the  education  of  the  peoi)le, 
the  aristocratic  class  always  allies  itself  with  and  leads  the  most  igno- 
rant and  illiterate  portion  of  the  community.  Or,  as  it  ha,s  been  aptly 
said,  it  is  the  fix)th  and  dregs  of  society  that  unite,  at  all  times  and  in  all 
countries,  in  opiwsing  the  provision  of  good  schools  for  the  people. 
History  makes  it  clear  that  it  is  to  the  great  intelligent  middle  class 
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that  we  must  look  for  the  defence  and  supi)ort  of  a  liberal  system  of 
popular  education. 

Nevertheless  it  is  not  to  be  denied  that  there  are  intelligent  and  ear- 
nest friends  of  popular  education  who  desire  that  the  common  schools 
should  be  ma<le  more  practical ;  that  is,  better  mlapted  to  prepare  their 
pupils  for  gaining  their  livelihood.  For  the  accomplishment  of  this  pur- 
pose the  plan  has  been  proposed  and  advocate<l,  in  some  quarters,  of 
introducing  into  the  common  schools  instruction  and  exercises  in  man- 
ual arts  and  trades,  or,  as  it  has  been  called,  the  placing  of  the  work- 
shop in  the  school,  thereby  making  the  school  serve  the  purpose  of  an 
apprenticeship. 

This  plan  is  advocated  on  these  four  grounds: 

(1)  That  a  complete  education  for  practical  life  requires  that  the  train- 
ing of  the  hand  should  be  carried  on  simultaneously  with  the  acquisi- 
tion of  knowledge  and  mental  culture. 

(2)  That  the  appropriation  of  a  considerable  portion  of  the  pupil's 
time  to  hand  labor  will  not  retard  his  intellectual  progress. 

(3)  That  it  ^ill  develop  the  taste  for  manual  labor  and  prepare  the 
pupils  lor  earning  their  living  on  leaving  school. 

(4)  That  it  would  be  a  benefit  to  the  community  by  supplying  the  in- 
dustries with  a  better  class  of  workers. 

It  will  be  seen  that  the  question  involved  in  this  plan  is  twofold — 
pedagogical  and  industrial.  On  it^s  industrial  side  it  is  essentially  the 
problem  of  apprenticeship,  one  of  the  chief  aims  of  the  plan  being  to 
teach  the  pupils  a  trade,  since,  as  it  is  alleged,  in  consequence  of  the 
breaking  down  of  the  ancient  system  of  apprenticeship,  boys  have  no 
longer  the  chance  to  acquire  a  practical  knowledge  of  skilled  handicraft 
in  workshops  under  patrons  and  masters.  On  the  pedagogical  side,  the 
question  in  substance  is,  whether  the  placing  of  the  workshoi)  in  the 
school  will  defeat  the  just  purposes  of  the  general  elementary  educa- 
tion. 

We  find  the  germ  of  the  idea  of  introducing  manual  labor  into  the 
school  in  the  fimile  of  Rousseau,  who  iuclude<l  in  his  plan  of  education 
for  his  model  pupil  apprenticeship  to  a  trside.  But  Rousseau  did  not 
touch  upon  the  practical  cpiestion  of  organizing  instruction  in  handi- 
crafts in  public  schools  with  which  we  are  dealing.  Uis  pupil  belonged 
to  the  independent  class,  and  went  to  no  school,*  his  instruction  was 
wholly  individual,  his  intellectual  studies  being  pursued  with  a  private 
master,  while  his  training  in  manual  labor  was  received  in  the  workshop 
of  a  joiner. 

Still  the  question  was  soon  raised  by  his  countrymen,  whether  it  is 
necessary  in  schools  to  teach  trades  to  the  children  of  the  people.  And 
in  a  remarkable  work  on  the  education  of  the  people,  published  nearly 
a  century  ago,  the  following  points,  in  substance,  were  made  in  opposi- 
tion to  the  project : 

(1)  If  the  same  traile  were  taught  to  all,  it  would  do  injustice  to  the 
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natural  aptitude  and  taste  of  the  pupils ;  it  would  do  iujustiee  to  the 
pureuts,  who  ought  to  have  a  voice  iu  deteruiiniu*^  the  career  of  their 
children ;  and  it  would  contravene  the  true  end  of  the  common  school, 
namely,  to  render  the  pupils  fit  for  all  the  trades  and  occupations  which 
belong  to  this  class  of  citizens. 

(2)  If,  on  the  other  hand,  it  is  proi)Osed  to  teach  dift'erent  trades  so 
as  to  afford  a  choice,  how  can  this  be  <lone  without  infinitely  multiplying 
the  cost  of  the  school,  from  the  necessity  of  multiplying  the  number  of 
masters  J  And,  besides,  for  what  trade  is  the  boy  under  twelve  or  four- 
teen years  physically  suited  f 

(3)  The  essential  thing  is,  not  that  the  boy  on  going  out  of  school 
should  know  a  trade,  but  that  he  should  be  fit,  mentally  and  physically, 
to  begin  apprenticeship  to  any  one  he  may  choose.  If  he  is  well  edu- 
cated he  can  easily  learn  the  tmde  he  likes. 

These  reasons,  as  conclusive  now  as  then,  have  not  availed  to  silence 
discussion  of  the  subject  or  to  prevent  the  plan  from  being  put  to  a 
practical  test. 

It  is  especially  in  France  that  this  matter  has  been  and  is  now"  agitated. 
To  meet  the  difficulty  which  the  teaching  of  trades  in  school  presents  in 
consequence  of  the  variety  of  industries,  each  requiring  a  master,  its 
advocates  classed  the  manual  operations  of  the  principal  trades  in  three 
or  four  categories,  and  thus  arrived  at  what  they  called  the  synthesis  of 
the  work  of  the  shop,  represented  by  the  bench,  the  lathe,  the  vise,  and 
the  anvil.  They  found  that  in  the  practice  of  the  trades  the  general 
processes  used  in  fashioning  the  materials  are  nearly  the  same.  It 
was  held  that  by  learning  these  processes  and  acquiring  skill  in  the  use 
of  tools  the  pupils  would  acquire  a  valuable  knowledge  of  the  trades  of 
the  workers  in  wood,  ivory,  iron,  and  steel.  For  the  purpose  of  this  in- 
struction, comparativel}^  few  shops  and  masters  would  be  required. 

In  accordance  with  this  theory,  schools  were  established  many  j'ears 
ago,  under  the  ausjnces  of  the  minister  of  public  instruction,  in  differ- 
ent parts  of  the  country,  to  serve  as  models  for  the  regions  in  which 
they  were  located.  These  schools  have  disappeared,  some  without  leav- 
ing any  trace  and  others  by  a  change  in  i)urpose  and  organization. 

More  recently  the  experiment  has  been  renewed  in  Paris,  under  dif- 
ferent and  very  favorable  auspices,  some  account  of  which  has  already 
l)een  imblished  in  this  country.  The  experiment  to  which  I  refer  was 
begun  seven  years  ago,  in  connection  with  an  elementary  city  school  for 
boys  in  Tournefort  street.  For  this  purpose  the  school  was  provided 
with  four  additional  rooms,  one  for  modelling  and  carving,  one  for  iustruc. 
tion  in  what  is  called  technology,  one  for  wood  work,  furnished  with 
benches  and  a  lathe,  and  one  for  ii^on  work,  furnished  with  vises  and  a 
forge.  The  technology  room  is  in  reality  a  class  room,  combined  with  a 
museum  of  raw  materials,  typical  specimens  of  work  representing  the 
general  processes  of  the  trades  already  alluded  to,  and  a  variety  of  tools. 
Here  oral  lessons  on  these  matters  are  given  to  the  technical  classes 
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on  the  object  teaching  plan.  Boys  are  not  admitted  to  the  technical 
department  under  eleven  years  of  age.  The  course  is  three  years.  In 
the  first  year  all  the  members  of  the  chiss  pursue  the  same  course  of 
manual  exercises.    Afterwards  some  optional  specialization  is  allowed. 

The  general  education,  with  modifications  in  the  direction  of  technical 
instruction,  is  continued  concurrently  with  the  exercises  in  the  work- 
shops. Each  year  the  pupils,  like  those  of  the  other  city  public  schools, 
participate  in  the  examination  for  the  certificate  of  graduation  in  the 
regular  school  course  w  ith  satisfactory  success. 

The  favorable  results  of  this  experiment  led  to  an  attempt  to  secure 
the  passage  of  a  law  providing  for  the  general  establishment  of  similar 
schools.  It  failed,  however,  to  get  much  support,  because  the  wisest 
and  most  influential  educational  authorities  (among  whom  was  M.  6r^- 
ard,  the  eminent  director  of  the  city  school  system)  were  of  the  opinion 
that  the  satisfactory  results  of  this  experimental  school  were  due  to  an 
exceptional  concurrence  of  favorable  circumstances,  and  that,  under  or- 
dinary" conditions,  the  inevitable  outcome  must  be  a  poor  workshop  and 
a  poor  school. 

Without  doubt  the  best  pedagogical  authority  is  everywhere  over- 
whelmiugly  opposed  to  the  idea  of  annexing  the  workshop  to  the  com- 
mon school  and  in  favor  of  insisting  on  a  sound  and  thorough  general 
education  as  the  most  useful  and  the  most  tmly  x>i*actical  preparation 
for  life.  If  it  is  attempted  to  carry  on  two  kinds  of  education  simidta- 
neously  and  side  by  side,  one  of  them  will  be  sure  to  sufter. 

The  age  for  teruiinating  general  elementary  education  may  be  fixed 
too  high.  I  am  inclined  to  think  that  the  age  of  fifteen  is  too  high* 
But  having  determined  the  period  for  elementary  schooling,  it  shoidd 
be  strictly  consecrated  to  those  studies  which  are  calculated  to  form 
callable  and  sensible  men  and  women,  no  part  of  it  being  surrendered 
to  a  manual  apprenticesliip.  This  reasonable  minimum  of  school  edu- 
cation should  be  guai*anteed  to  the  children  of  the  laboring  classes  no 
less  than  to  the  children  of  the  well-to-do  and  of  the  rich. 

But  what  of  the  half  time  system !  Is  it  not  claimed  that  pupils  will 
learn  as  much  by  dividing  the  school  time  half  and  half  between 
manual  labor  and  study  as  they  will  by  giving  the  whole  of  their  time  to 
study  I  This  theory  has  some  advocates.  It  originated  in  England.  It 
has  not,  however,  met  with  favor  to  any  considerable  extent  among 
sound  and  experienced  educators.  It  is  an  absurdity.  A  half  cannot 
be  equal  to  a  whole  in  instruction  any  more  than  in  the  science  of  quan- 
tity. No  doubt  half  the  time  in  a  good  school  might  be  of  more  worth 
than  the  whole  time  in  a  poor  school.  Moreover,  if  school  hours  are 
made  too  long  by  half,  then  a  half  w  ould  be  better  than  the  whole  for 
study  ?  But  the  half  time  system,  which  daily  takes  from  the  pupil  half 
the  normal  hours  of  stu<ly  and  tuition,  is  at  best  a  mere  makeshifb.  It 
is  doubtless  a  great  deal  better  than  no  schooling,  but  to  regard  it  as 
an  adequate  substitute  for  the  whole  time  system  is  a  delusion. 
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Bat  taking  a«  our  definition  of  education  the  preparation  for  life,  is 
it  not  possible  to  render  our  common  scliools  of  the  best  type  more 
effective  for  this  end  I    I  think  it  is,  and  hi  this  way: 

(1)  By  reducing  the  time  devoted  to  what  are  called  the  old  studies : 
reading,  spelling,  writing,  arithmetic,  geography,  and  grammar;  by 
lopping  off  all  superfluities  in  the  treatment  of  these  subjects,  by  the  use 
of  good  methods,  reenforced  by  a  good  organization,  the  pupils  may  be 
well  up  in  them  at  the  age  of  twelve  years. 

(2)  By  introducing  more  of  the  new  studies  which  lie  at  the  base  of 
all  technical  education,  namely,  drawing,  geometry,  physics,  chemistry, 
natural  history,  and  applied  matbematics.  These  subjects  are,  of  course, 
to  be  treated  in  an  elementary  and  practical  manner.  Politics,  morals, 
and  gymnastics  are  also  to  be  included  in  the  curriculum. 

But  i)erhaps  the  greatest  thing  that  can  be  done  in  the  common  school 
to  promote  technical  education  is  properly  to  ground  all  pupils  of  both 
sexes  in  drawing,  both  geometrical  and  freehand.  There  is  no  other 
branch  of  instruction  that  belongs  so  entirely  both  to  general  and  tech- 
nical education.  It  affords  the  training  of  the  eye  and  hand  universally 
reqiusite,  and  e^specially  necessary  to  the  skilled  workman.  And  yet, 
so  great  is  the  prevailing  ignorance  on  the  subject  even  among  the  more 
intelligent  classes  of  the  community,  that  drawing  in  the  public  schools 
is  very  generally  regarded  as  a  superfluity,  and  is  stigmatized  as  a  mere 
accomplishment,  an  ornamental  bi*anch,  a  fancy  study — an  absurd  con- 
trivance for  converting  all  children  into  bad  artists.  The  most  practical 
study  of  all  is  denounced  as  a  hindrance  and  a  stumbling  block  to  prac- 
tical education.  This  popular  prejudice  against  drawing  shows  how  far 
we  are  from  being  prepared  to  take  the  first  effective  step  towards  pro- 
viding a  well  organized  system  of  national  technical  education.  That 
first  necessary  step  is  to  make  the  teaching  of  drawing  obligatory  in 
all  common  schools,  and  to  provide  for  its  efficiency  by  the  establishment 
of  a  sufficient  number  of  normal  art  schools  for  the  training  of  compe- 
tent teachers  and  directors  of  drawing  not  only  in  its  elementary  but 
al80  in  its  higher  grades. 

In  visiting  the  experimental  school  in  Toumefort  street,  Paris,  to 
which  I  have  referred,  I  was  much  struck  by  two  of  its  appendages, 
which  it  seemed  to  me  might  be  profitably  connected  with  common 
schools  where  the  means  would  permit  the  expense  which  the  providing 
of  them  would  involve,  namely,  the  room  for  modelling  and  carving  and 
the  room  for  technology.  The  technological  instruction  given  in  the 
latter  might  fairly  be  accepted  as  coming  within  the  scope  of  general 
education,  while  at  the  same  time  it  is  a  most  useful  element  of  indus- 
trial education.  This  instruction  is  the  application  of  the  intuitive 
method  to  the  most  practical  use  imaginable.  I  see  no  reason  why  every 
school  might  not,  could  not,  or  should  not  have  its  little  technological 
museum.  And  modelling  and  carving  in  wood,  soft  stone,  ivory,  «&c., 
afford  admirable  training  for  the  hand  and  eye,  as  well  as  a  means  of 
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cultivating  the  taste.    To  the  work  in  this  shop  the  strength  of  pupils 
of  school  age  is  quite  adequate. 

The  instruction  which  I  have  called  technological  belongs  rather  to 
boys'  trades  than  to  girls'.  In  every  school  where  there  are  girls  there 
should  be  a  department  for  the  t<?chnology  more  appropriate  for  girls. 
Here  should  be  provided  instruction  in  sewing,  cutting  out  and  making, 
and  in  ornamental  work  to  a  greater  or  less  degree.  Man  must  learn  to 
make  himself  useful  in  innumerable  occupations  and  trades.  The  nor- 
mal trade  of  woman  is  household  administration.  Hence  the  general 
and  technical  education  appropriate  for  woman  more  nearly  covers  the 
same  ground  than  in  the  case  of  man.  And  hence,  there  ought  to  be 
a  considerable  diflPerence  between  the  elementary  education  of  boys  and 
girls. 

The  public  school  conducted  in  accordance  with  these  views  would, 
in  my  judgment,  furnish  a  better  preparation  for  life  in  the  civilization 
of  the  present  day  than  would  be  aflfonled  on  the  one  hand  by  an  educa- 
tion more  exclusively  literary  or  on  the  other  by  a  combination  of  in- 
tellectual instruction  with  the  learning  of  manual  trades. 

Special  schools  for  special  functions  is  the  law  of  educational  prog- 
ress. It  is  the  industiial  school,  therefore,  and  not  the  common  school, 
that  must  furnish  the  requisite  special  training  for  the  exercise  of  the 
industrial  arts  and  trades,  so  far  as  such  training  is  furnished  otherwise 
than  by  apprenticeship. 

In  all  ancient  times  apprenticeship  was  the  one  mode  of  initiation  into 
the  mysteries  of  all  professions,  arts,  and  trades.  It  is  a  characteristic 
of  modem  civilization  that  the  special  school  comes  in  more  and  more 
to  supplement  or  replace  apprenticeship. 

What  is  practicable  in  this  direction  for  boys  on  leaving  the  common 
school  is,  perhaps,  best  illustrated  by  the  Municipal  School  of  Appren- 
tices in  the  boulevard  de  la  Villette,  in  Paris,  which  was  opened  in 
December  of  1872. 

The  aim  of  this  vschool  is  the  same  as  that  of  the  Tournefort  street 
school,  namely,  to  initiate  boys  into  certain  industries  of  iron  and  wood. 
But  here  the  technical  education  succeeds  the  general  education,  instead 
of  accompanying  it.  This  establishment  is  not  a  school  with  a  workshop 
pla<ied  in  it  or  appended  to  it,  as  is  the  case  with  the  experimental 
establishment  in  Tournefort  street ;  but  it  is  a  workshop,  or  a  system  of 
workshops,  with  a  school  appended. 

The  princii)les  upon  which  this  institution  is  organized  are,  in 
abridged  form,  these: 

(1)  No  premature  admissions. 

(2)  Xo  massing  of  large  numbers  of  pupils. 

(3)  No  hasty  specialization  of  exercises. 

(4)  No  payment  for  tuition  to  be  required. 

(5)  No  instruction  properly  called  scientific. 

(G)  No  applications  outside  of  the  ordinary  constructions. 
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These  principles  are  thus  embodied  in  the  regulations : 

The  niaximum  number  of  pupils  is  150. 

Candidates  must  be  at  least  thirteen  years  of  age,  and  furnished  with 
a  certificate  of  graduation  from  the  common  school,  or  must  pass  an 
equivalent  examination. 

The  duration  of  the  course  is  three  years. 

The  pupils  are  divided  into  three  sections,  corresponding  with  the 
three  grades  of  advancement. 

The  instruction  is  general  and  technical. 

The  general  instruction  comprises  the  obligatory  studies  of  the  ele- 
mentary school  and  some  of  the  optional  branches,  such  as  the  elements 
of  physics,  of  mechanics,  and  chemistry  in  their  relations  to  the  indus- 
tries. With  it  is  joined  the  technological  instruction  refeiTcd  to  in  the 
account  of  the  school  in  Touniefort  street. 

The  technical  instniction  is,  first,  that  of  preparation,  and,  secondly, 
that  of  execution.  In  the  preparatory  course  of  the  first  year  each 
pupil  in  rotation  passes  through  the  shops  of  wood  and  iron,  performing 
a  succession  of  certain  elementary  exercises.  In  this  preparatory  course 
each  pupil  in  the  cla.ss  has  charge  of  the  engine  for  a  certain  number  of 
days.  The  work  of  execution  begins  with  the  second  year,  when  the 
choice  of  a  specialty  is  permitted. 

Besides  the  shops  for  work  in  wood  and  iron,  there  is  a  department 
of  precision  into  which  pupils  of  exceptional  talent  are  admitted. 

The  pupils  remain  within  the  walls  of  the  establishment  from  7  in 
the  morning  until  7  in  the  evening,  one  hour,  from  11  to  12,  and  half  an 
hour,  from  2J  to  3,  being  allowed  for  dinner,  lunch,  and  recreation. 

This  school  was  not  established  in  a  haphazard  manner,  but  on  a 
plan  thoroughly  matured  by  Mr.  Director  Gr^ard,  after  a  profound  and 
exhaustive  stud^^  of  the  subject,  the  results  of  which  he  embodied  in  a 
remarkable  memoir,  which  was  published  in  1872  and  was  embraced  in 
the  French  exhibition  of  education  at  the  Vienna  Exposition.  It  began 
with  a  complete  organization  and  all  the  needed  equipments.  It  has 
been  in  all  respects  successful.  It  meets  a  real  want  and  accomplishes 
its  purpose.  It  is  without  doubt  the  model  school  of  its  class  of  the 
whole  world.  The  schools  of  apprentices  of  Havre  and  Amsterdam  per- 
haps rank  next  to  this. 

This  type  of  technical  schools  is  wholly  wanting  in  this  country. 
The  excellent  Free  Institute  at  Worcester,  Mass.,  in  its  shop  depart- 
ment, has,  perhaps,  the  nearest  resemblance  to  it;  but  in  its  theoretical 
department  it  is  of  a  much  higher  order;  it  is  designed  to  form  engi- 
neers and  industrial  superintendents,  while  the  Paris  school  has  for  its 
special  function  to  form  skilled  workmen. 

The  school  of  mechanic  arts  connected  with  the  Massachusetts  Insti- 
tute of  Technology  is  an  experiment  in  the  same  direction ;  but  here  the 
pu])ils  stop  with  exercises  in  "  instruction  "  and  do  not  proceed  to  those 
of  "construction.'^ 
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Next  to  the  placing  of  drawing  on  the  proi>er  basis  as  a  branch  of 
instniction  in  all  our  public  schools,  what  I  most  desire  to  se^  at  the 
present  moment,  in  connection  with  the  organization  and  development 
of  elementary  technical  education,  is  the  establishment  in  our  principal 
cities  of  duplicates  of  the  Paris  School  of  Apprentices. 

(1)  Education  is  a  preparation  for  life. 

(2)  Education  is  of  two  kinds :  general  education,  which  forms  capable 
and  honest  men  and  women,  and  technic<al  education,  which  fits  men  and 
women  for  some  profession  or  trade  by  means  of  which  they  can  gain 
their  livelihooil. 

(3)  The  common  school  is  for  the  first  stage  of  general  education  and 
particularly  for  the  mass  of  children  who  are  not  destined  to  a  higher 
stage  of  general  culture. 

(4)  The  common  school  receives  its  pupils  at  six  years  of  age,  retains 
them  eight  years,  and  dismisses  them  at  fourteen  years  of  age. 

(5)  Useful  technical  education  in  a  course  side  by  side  with  the  gen- 
eral education  of  the  common  school  has  been  proved  to  be  possible  but 
not  generally  practicable,  and  such  a  combination  as  a  system  is  not 
approved. 

(0)  The  common  school  should  be  strictly  held  to  exclusively  general 
education,  and  this  will  be  best  when  it  forms  the  best  basis  for  the 
technical  education  of  the  apprentice  which  should  follow  it. 

(7)  The  common  school  should  not  attempt  to  teach  what  is  called 
the  old  curriculum  of  studies  scientificiiUy  or  exhaustively,  but  for  prac- 
tical ends;  and  thus  time  will  be  gained  for  teaching  in  the  same  practi- 
cal manner  drawing,  the  elements  of  geometry,  physics,  chemistry, 
natural  history,  and  applied  mathematics. 

(8)  Girls  should  be  taught  in  tlie  common  school  the  elements  of 
household  ecx^nomy,  and  especially  sewing,  cutting  out,  and  fitting,  and 
boys,  where  the  circumstances  permit,  modelling,  carving,  and  tech- 
nology. 

(9)  It  would  be  well  for  country  schools  to  have  a  garden  attached, 
and  for  all  boys'  schools  to  have  a  room  for  special  uses  containing  a 
bench,  a  vise,  a  lathe,  and  a  few  of  the  most  common  tools. 

(10)  Schools  of  apprentices  should  be  established  in  great  variety 
for  boys  and  girls  who  have  completed  the  common  school  education. 

(11)  The  school  of  the  apprentice  is  not  a  substitute  for  apprentice- 
ship, but  it  affoixls  the  best  initiation  into  handicrafts.  Its  primary  aim 
is  to  form  the  skilled  workman ;  it  supplements  manual  exercises  with 
general  and  special  instruction. 

(12)  Model  schools  of  apprentices  should  l>e  established  at  the  public 
expense;  but,  in  the  main,  they  must  be  established  and  maintained  by 
industrial  establishments  and  organizations. 

(13)  The  Municipal  School  of  Apprentices  of  Paris  is  reoommended 


DEPARTMENT   OF   SUPERINTENDENCE.  59 

as  the  best  model  of  a  school  of  apprentices  supported  at  the  public  ex- 
pense. 

(14)  The  school  of  apprentices  connected  with  the  great  printing 
house  of  Messrs.  Chaix  &  Co.,  in  Paris,  is  recommended  as  a  model 
school  of  the  type  supported  by  a  private  establishment. 

Mr.  J.  O.  Wilson,  president  of  the  National  Educiition  Association, 
anDounced  that  its  next  meeting  would  be  held  in  Chautauqua,  N.  Y.,  on 
the  13th  of  July  next,  and  would  continue  its  sessions  for  four  days. 

Prof.  I.  N.  Carleton,  president  of  the  American  Institute  of  Instruc- 
tion, announced  that  the  next  meeting  of  that  body  would  be  held  in 
Saratoga,  N.  Y.,  commencing  on  the  6th  of  July  next. 

Mrs.  Louise  Pollock,  principal  of  the  Kindergarten  Normal  Insti- 
tute of  Washington,  D.  C.,  made  a  few  remarks  on  the  benefits  the 
primary  school  teacher  would  derive  from  a  thorough  Kindergarten 
training.  She  extended  an  invitation  to  every  State  of  the  Union  to 
send  one  lady  well  qualified  by  disposition  and  education  to  receive  the 
Kindergarten  normal  training  free  of  charge  in  the  Kindergarten  Normal 
Institute  of  Washington. 

The  first  year  of  eight  months  she  is  to  go  through  the  regular  course 
of  instruction,  the  same  as  is  done  by  the  other  ladies  who  pay  for  their 
tuition;  and  the  second  year  she  is  to  gain  practical  experience  of  teach- 
ing under  the  supervision  of  Mrs.  Pollock  and  daughter. 

The  three  points  made  were: 

(1)  Teachers  in  our  public  schools  who  have  gained  a  good  insight 
into  the  merits  of  the  Kindergarten  system  will  know  better  how  to  make 
all  knowledge  more  practical  and  interesting,  and  they  will  avoid  the 
danger  of  getting  into  ruts  or  of  looking  upon  teaching  as  a  drudgery 
or  simply  as  a  means  for  earning  money.  They  will  find  that  its  princi- 
ples of  learning  through  doing  (the  intellectual  part  of  the  Kindergarten 
philo80i)by)  can  be  carried  up  to  the  higher  grades,  without  loss  of  time 
finom  elementary  instruction,  as  can  be  proven  both  in  the  National  Kin- 
dergarten and  in  the  Kindergarten  and  school  of  Miss  Susie  Pollock, 
where  children  from  six  to  eight  years  of  age  have  gained  as  much  book 
knowledge  in  two  hours  a  day,  with  one  hour  devoted  to  Kindergarten 
exercises  and  occupations,  as  other  children,  with  three  or  more  hours 
devoted  to  elementary  studies  exclusively. 

(2)  Many  children  have  to  leave  school  early  to  assist  their  parents  in 
earning  money  as  cash  boys,  &c.  It  would  be  a  great  gain  to  them  to 
enjoy  two  years^  (when  from  four  to  six  years  of  age)  attendance  in  a 
Kindergarten.  Mr.  McBae,  of  Indiana,  expresses  the  opinion  that  he 
values  one  year  for  his  child  in  a  good  Kindergarten  more  than  two 
years  in  an  industrial  school  afterwards. 

(3)  As  the  attendance  in  our  primary  schools  is  a  great  deal  larger  than 
in  any  other  grade,  they  should  receive  the  most  attention.    Our  normal 
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schools  should  make  it  a  poiDt  to  give  the  primary  school  teacher  the 
best  possible  preparation,  inchiding  the  Kindergarten  normal  training. 

Teiichers  thus  prepared  should  be  encoimiged  to  remain  in  the  lower 
grades,  by  paying  them  as  good  a  salary  as  the  teachers  of  the  third  or 
fourth  grade  receive. 

President  Newell  asked  that  time  might  be  given  Dr.  Philbrick  to 
explain  what  he  meant  by  and  included  in  the  t«rm  '' technological  mu- 
seum;-' whereupon  Dr.  Philbrick  made  the  following  statement: 

TECHNOLOGICAL  MUSEU^IS. 

In  speaking  as  I  did  in  my  paper  of  the  great  utility  of  technological 
museums,  I  used  the  term  in  its  more  comprehensive  signification,  as  com- 
prising not  only  such  museums  as  are  usually  found  in  Europe  in  con- 
nection with  the  superior  institutions  for  instruction  in  applied  science, 
namely,  schools  of  mines,  of  forestry,  of  agronomics,  of  mechanics,  of 
engineering,  and  of  building  and  aixihitecture,  but  as  embracing,  also, 
special  museums  connected  with  manufacturing  establishments,  of  which 
the  museum  at  the  national  manufactory  of  Sevres  is  one  of  the  most  re- 
markable examples ;  and,  finally,  I  meant  to  include  under  the  term  indus- 
trial museums,  whether  national  or  local,  those  which  are  of  the  nature 
of  permanent  exhibitions  of  natuial  proilucts,  apparatus,  tools,  and 
machines,  and  specimens  of  manufactured  products,  both  useful  and  orna- 
mental. The  museum  of  the  Conservatoire  des  Arts  et  Metiers,  in  Paris, 
is  perhaps  the  most  complete  and  comprehensive  type  of  the  technolog- 
ical museum,  while  the  little  collection  in  the  Toumefort  school,  which 
stnick  me  as  a  desirable  thing  for  boys'  schools  generally-,  may  be  re- 
garded as  the  most  rudimental  specimen.  One  is  at  the  top,  and  the 
other  is  at  the  bottom  of  the  scale ;  but  Hhey  both  belong  to  the  same 
category  and  are  equally  useful  in  their  respective  limits. 

The  world's  exposition  is  in  reality  but  a  universal  temporary  museum 
of  technology,  and  the  enormous  multiplication  and  growth  of  museums 
illustrating  the  practical  arts  and  the  decorative  arts,  or  arts  of  indus- 
trial design,  as  well,  during  the  last  quarter  of  a  century,  ai^  due  in  no 
small  degree  to  the  stimulus  and  the  materials  aftbrded  b^-  the  several 
universal  expositions  which  have  been  held. 

These  museums  are  schools  for  the  application  of  the  intuitive  method 
of  instruction  to  the  people  generally,  in  educating  them  in  matters  of 
practical  utility  connected  with  their  interests  in  a  thousand  ways. 

In  our  own  country  such  museums  as  are  here  referred  to  are  as  yet  to 
be  created ;  but  it  is  easy  to  see  that  our  Centennial  Exhibition  has  im- 
parted a  decided  impulse  in  the  direction  of  their  creation,  and  I  trust 
the  time  is  not  distant  when  they  will  be  spread  all  over  the  country. 

One  of  the  best  sayings  of  Agassiz  was  that  he  hoped  the  time  would 
come  when  every  primary  school  would  have  its  little  museum  of  natural 
history.  May  we  not  hope  that  every  common  school  may,  in  due  time, 
be  furnished  with  a  little  technological  museum  f    In  one  of  the  fine 
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common  schools  of  Vienna  I  saw  installed  in  a  good  sized  room  a  beau- 
tiful combination  of  a  museum  of  technology  and  of  natural  history, 
with  a  pedagogical  library  for  the  teachers  and  a  juvenile  Ubrary  for  the 
pupils,  and  a  set  of  physical  apparatus.  For  the  purposes  of  popular 
education  all  sorts  of  museums  are  needed.  Every  village  should  have 
its  public  museum  as  well  as  its  pubUc  library.  The  museum  is  only 
second  to  the  library  as  a  means  of  popular  education.  The  village  or 
town  museum  would  naturally  comprise  the  elements  of  all  sorts  of 
museums.  Specialization  would,  of  course,  be  carried  out  in  larger  towns 
in  proportion  to  the  size  and  resources  of  the  community.  The  national 
capital  should  have  not  one  museum  only,  but  a  comprehensive  series  of 
museums,  organized  on  a  scale  worthy  of  a  great  and  wealthy  nation. 

A  school  museum  of  technology  might  be  easily  begun  by  a  collection 
of  metals  in  various  forms  and  of  woods  in  different  stages  of  manu- 
facture. A  beginning  once  made  and  a  place  of  instalment  secured,  the 
thing  is  sure  to  grow  in  size  and  interest  and  usefulness. 

Dr.  W.  T.  Harris,  of  St.  Louis,  then  read  the  following  paper,  which 
was  commented  on  by  Messrs.  Eaton,  RuflBaer,  and  Wickersham : 

THE  TENTH  CENSUS   FROM  AN  EDUCATIONAL  POINT   OF  VIEW. 

PART  I. —  GENERAL  COXSIDERATIOXS. 

The  importance  of  statistics  in  regard  to  man  as  a  social  being  has 
been  appreciated  ever  since  civilization  began.  Man  as  a  social  being 
and  man  as  an  individual,  particular  person,  are  two  very  different  ob- 
jects. As  individual,  John  or  James,  each  has  a  self — an  ego — but  a 
self  hemmed  in  by  limitations  qualitative  and  quantitative.  As  existing 
in  the  organic  form  of  institutions,  man  becomes  a  series  of  giant  selves, 
each  one  formed  in  the  general  image  of  man  and  having  its  head,  its 
hands — its  deliberative  power,  its  will  power  to  execute  with.  As  such 
vast  organism,  man  becomes  infinite  in  respect  to  many  points  wherein 
the  single  individual  is  finite.  For  example,  the  single  indi\idual  ex- 
ists here  and  now  in  a  single  definite  place  and  moment  of  time.  He  is 
limited  in  respect  to  size  and  weight,  strength,  hunger  and  thirst,  ability 
to  sustain  heat  and  cold,  youth  or  age,  sex,  health  or  disease,  education, 
climate  and  season,  conditions  of  weariness  or  vigor,  and  such  matters. 
As  individual  he  is  a  very  uncertain  element.  But  by  combining  into 
social  organisms  he  so  reenforces  his  finite  self  as  a  particular  bodily 
and  mental  self  that  he  wellnigh  removes  these  limitations  of  time  and 
space,  and  as  a  civilized  being  he  becomes  something  general  whose 
limitations  are  cancelled  or  annulled  through  participation,  each  man 
participating  in  the  life  of  all  men. 

In  the  most  rudimentary  of  those  greater  selves — the  family — the  ine- 
qaalities  of  infancy,  youth,  maturity,  and  old  age  are  mediated  and  bal- 
anced, so  that  the  infant  lives  a  rational  life  in  fidl  view  of  his  destiny ; 
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the  feebleness  of  old  age  is  provided  for ;  the  siek  are  cared  for  by  the 
well ;  the  inequalities  of  sex  are  compensated,  and  likewise  those  of  in- 
dustrial capacity. 

In  social  economy  as  the  department  of  productive  industry,  the  fini- 
tude  of  the  individual  as  lacking  skill  and  adaptation  to  all  trades  and 
wants  is  annulled  by  the  division  of  labor,  and  each  one  is  allowed  to 
develop  the  maximum  of  skill  by  limiting  himself  to  the  minimum  of 
variety  in  the  use  of  his  brain  and  muscles. 

In  the  state  we  find  still  greater  results  achieved.  While  the  indi- 
vidual little  man  (the  microcosm)  is  i)eriodic  in  his  variations,  needing 
alternations  of  work,  rest,  recreation,  and  sleep,  being  unable  to  t^nk 
or  to  work  at  certain  times,  the  nation  never  sleeps,  never  ceases  to 
wake,  to  think,  to  act,  to  i)ix)^ide,  to  produce.  During  the  sleep  of  one 
individual  the  nation  watches  through  the  person  of  another  individual; 
it  pieces  out  the  defective  thinking  and  planning  of  ea>ch  individual  by 
means  of  th^  thinking  and  planning  of  a  large  organization  of  men;  it 
strengthens  the  backbone  of  one  man  through  the  addition  of  many 
others.  It  adjusts  itself  everywhere  by  eliminating  the  defects  of  excess 
or  deficiency  in  one  individual  by  results  of  combination,  wherein  each 
iudividuaFs  work  is  modified  through  that  of  others,  and  thus  a  gen- 
eral more  mtional  result  is  attained. 

It  is  not  necessary  to  speak  of  the  institution  of  the  church,  by  which 
the  consensus  of  the  highest  thinking  and  feeling  of  the  human  race  in 
regard  to  spiritual  matters  is  obtained,  and  by  means  of  education  made 
to  be  the  conviction  of  all  people  in  the  community.  In  general,  it  is 
the  province  of  institutions — the  family,  civil  society,  the  state,  the 
church — to  make  real  the  ideal  self  of  man  as  an  infinite,  self-determining 
being,  i.  e.,  a  free  being,  and  to  make  available  the  results  of  this  higher 
being,  this  synthesis  of  small  beings  in  a  greater,  to  each  and  all,  so 
that  each  individual  may  participate  in  the  life  of  the  whole,  and  share 
not  only  in  the  food,  clothing,  and  shelter  i)roduced  by  all  human  in- 
dustry, but  also  share  in  the  realized  intelligence  of  all  men  on  the  globe 
in  our  time ;  more  than  this,  to  share  in  the  wisdom  of  the  raoe  collected 
and  i^reserved  without  loss  or  diminution  from  generation  to  generation. 

It  is  clear  from  this  point  of  view  that  the  problem  of  life  from  a  hu- 
man point  of  view  is  this  one  of  "  How  shall  the  individual  come  into 
this  realm  of  participation  so  that  he  may  share  in  the  total  production 
of  his  fellowmen,  material  and  spiritual  production!''  The  microcosm 
must  become  the  macrocosm.  The  means  for  this  and  the  application 
of  those  means  make  up  education  as  a  life  occupation.  There  must  be 
no  arrested  development  anywhere.  All  life  is  education :  the  nurture 
of  the  child,  the  school  epoch  for  the  youth,  the  business  vocation  of 
early  mature  manhood,  the  citizenship  of  mature  life,  the  church  as  the 
continuous  spiritual  culture  of  the  individual  up  to  insight  into  the  eter- 
nal verities  —  all  these  are  one  process  of  education,  and  the  school  is 
only  a  small  department  of  the  whole  of  human  education. 
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In  view  of  this  difference  between  the  mere  indiviilual  man  as  the 
possibility  and  the  realization  of  man  by  means  of  institutions  wherera 
individual  combines  with  individual  and  many  make  one  (as  hinted  in 
our  national  legend  '^E  pluribus  uuum"),  each  one  sinking  his  selfish^ 
egotistic  independence  in  order  througli  his  dependence  on  the  social 
whole  to  participate  in  and  realize  a  higher,  broader  indei)endence — in 
view  of  this  relation  of  the  multiplicity  of  individuals  to  the  realization 
of  the  i*ational  life  of  each,  we  behold  the  interest  of  statistics.  It  is  not 
each  individual  by  himself,  but  each  for  all  and  all  for  each.  The  quan- 
titative element  in  the  human  organization  has  great  qualitative  signift- 
cance.  Quantity  in  the  army  may  mean  freedom  or  subjugation  and 
slavery ;  in  the  productive  industry  it  may  mean  wealth  and  luxury  or 
poverty  and  stai'vation. 

While  looking  upon  this  general  question  of  numerical  relation  as  im- 
portant for  the  existence  of  man  as  a  civilized,  rational  being,  we  also 
see  the  several  aspects  which  statistics  have.  In  general  it  is  the  char- 
acteristic of  man  to  be  self  knowing  —  a  conscious  animal.  From  his 
knowing,  his  intellect,  he  obtains  the  laws  and  principles  with  which 
to  direct  the  volitions  of  his  will ;  directive  power  comes  with  self- 
knowledge.  And  again  the  most  important  part  of  self-knowledge  is 
this  knowledge  of  man's  greater  self — the  social  self.  Self-knowledge 
therefore  includes  as  first  and  most  essential  the  knowledge  of  institu- 
tions. The  state  must  have  knowledge  of  the  quantitative  phases  of  its 
reality;  social  science  must  know  the  general  trend  or  aggregate  result 
of  it«  minor  processes — judging  of  its  labor  system  by  the  paupers  it 
esLBts  ashore,  its  local  suffering  and  want,  the  balance  of  its  exports  and 
imports,  the  means  of  equalizing  vocations,  i&c,  and  of  it-s  condition  of 
&mily  nurture  by  the  number  of  unfortunates  produced,  the  deaf  and 
dumb,  insane,  idiotic,  blind,  the  orphans,  its  statistics  of  crime,  &c. 

In  the  order  of  these  species  of  self-knowledge  we  must  not  omit  to 
note  as  important  the  distinction  between  what  is  essential  to  direct  aself- 
preservation  and  what  is  secondary,  i.  e.,  essential  to  preservation,  but 
only  mediately  so. 

It  will  be  found  that  the  political  necessity — the  necessity  of  the 
state — is  always  the  tirst  and  most  direct  one.  Without  the  stiite  the 
social  elements  are  all  exposed  under  the  cruel  open  sky,  and  doomed  to 
destruction  by  the  inclemency  of  the  storms  that  rage  there.  The  roof 
of  the  state  must  first  be  raised  before  the  other  social  elements  can 
exist  or  be  perfected.  Life  and  property  are  the  first  essentials ;  when 
these  are  provided  for,  then  comes  the  third  element :  social  condition. 
As  the  nation  progresses  into  fi^eedom  it  comes  more  and  more  to  recog- 
nize the  secondary  elements  as  essential,  and  to  recognize  theii*  reaction 
upon  the  political  power  of  the  state. 

What  a  lesson  has  been  tanght  in  Europe  in  recent  times  of  the  im- 
portance of  an  educated  people  to  a  strong  state.    Prussia  has  nmde  it 
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impossible  for  statesmen  to  neglect  public  education  if  they  expect  to 
preserve  independent  nations  on  the  continent  of  Europe. 

Without  occupying  you  further  with  these  general  i)oint8  of  view  I 
will  now  tiike  up  the  si)ecial  theme  assigned  to  me  for  consideration^ 
and  will  therefore  ask  your  attention  to  a  suggestion  in  regard  to  a 
slight  modification  of  our  census  tables  with  a  view  to  enabling  school 
officers  throughout  the  United  States  to  study  the  question  of  school 
population  in  a  more  satisfactory  manner  than  they  have  been  able  to 
do  hitherto. 

PART  II. —  SUGGESTED  CHANGES   IN'  THE  SCHEDULES  OF  THE  UNITED  STATES   CENSUS. 

The  technical  expression  "  school  population''  refers  to  the  definitions 
given  in  the  several  State  constitutions  of  the  part  of  the  entire  popula- 
tion that  shall  share  in  the  annual  distribution  of  the  proceeds  of  the 
State  school  fund.  The  i^eriod  usually  fixed  upon  for  school  age  begins 
at  5  years  of  age  or  at  G  years  (in  IG  States  at  5,  and  in  IG  at  G  years),  and 
ends  at  20  or  21  years  (in  20  States  at  21,  and  in  7  States  at  20  years). 

The  "school  age"  is  important  in  determining  the  ratio  of  children 
who  ought  to  be  in  school  to  those  who  are  actually  in  school,  and  conse- 
quently it  is  essential  to  determine  the  importance  of  measures  to  be 
taken  to  extend  the  school  system. 

The  census  of  the  United  States  for  1870  did  not  give  the  data  from 
wldch  to  ascertain  the  number  of  the  population  between  the  ages  of  G 
and  20  or  21. 

While  the  returns  from  the  special  localities  gave  the  ages  of  all  peo- 
ple, the  abstnvct  which  was  printed  by  the  Census  Bureau  gave  only 
the  following  vsummaries:  Under  1  year  of  age;  1  ye^r  and  under  2 
years;  aggregate  under  2  years ;  2  years  and  under  3 ;  aggregate  under 
3  years ;  3  years  and  under  4 ;  aggregate  under  4 ;  4  years  and  under  5 ; 
aggregate  under  5.  All  is  satisfactory  thus  far,  but  now  on  we  have 
only  the  aggregate  population  between  the  ages  of  5  and  10,  10  and 
15,  15  and  IG,  18  and  20, 20  and  under  21,  with  aggregates  of  population 
under  10,  under  15,  under  IS,  under  20,  under  21,  under  25,  under  30 
&c. ;  after  80  the  population  is  given  for  each  year. 

By  subtrai'ting  the  number  of  people  4  years  and  under  from  the  total 
under  21,  it  was  i)ossible  to  tell  how  many  were  between  the  ages  of  5, 
and  21 ;  but  only  an  approximate  estimate  could  be  arrived  at  as  to  the 
number  over  G  and  under  21,  or  any  other  age,  for  the  reason  that  the 
number  under  G  is  not  given. 

The  addition  of  oidy  three  columns,  showing  respectively  the  number 
at  the  age  of  5,  G,  and  7,  would  give  us  the  data  from  which  to  calculate 
exactly  the  school  population  in  thirty-five  of  the  States ;  and  if  the 
number  aged  IG  were  given,  we  could  calculate  this  item  in  all  the 
States. 

To  make  this  addition,  and  at  the  same  time  to  avoid  increasing  the 
size  of  the  tables,  the  columns  of  aggregates  could  be  omitted,  a^gre- 
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gates  being  easily  obtained  for  the  total  under  2,  under  3,  under  4,  under 
5,  by  adding  the  it-ems  given  for  the  previous  periods  already.  We  need 
the  data  far  more  than  the  summaries,  which  are  elaborated  merely  for 
convenience. 

If  we  could  have  the  tables  so  full  as  to  give  us  the  number  at  each 
age  from  1  to  21,  the  service  in  the  cause  of  education  would  be  still 
greater  and  the  service  to  general  social  science  would  be  (luite  invalu- 
able. 

On  the  part  of  school  education  we  could  ascertain  just  what  ratio  of 
the  entire  population  we  enrolled  in  school  at  the  several  ages,  at  7,  at 
10,  at  14  years,  for  example,  and  it  would  give  the  detinite  data  to  deter- 
mine in  what  periods  of  life  the  greatest  withdrawal  from  school  takes 
place  and  where  it  is  necessary  to  put  the  chief  stress  of  the  system. 
Should  we  endeavor  to  increase  the  attendance  upon  school  of  pupils  at 
the  ages  of  6  or  7,  or  at  the  ages  of  14  or  15;  should  we  adopt  the  device 
of  the  Kindergarten,  or  should  we  give  more  attention  to  the  attractive- 
ness of  the  grammar  schools  or  high  schools  ? 

In  general  social  science  a  great  field  of  study  would  be  o])en  at  once. 
If  you  cut  down  a  tree  in  the  forest  and  study  carefully  the  rings  of 
annual  growth  in  the  wood,  you  will  see  there  the  record  of  the  climate 
and  seasons  of  each  year  as  it  affected  the  growth  of  that  tree,  the  de- 
gree of  moisture  and  dryness,  cold  and  heat,  &c.  Tliis  could  not  be 
done  if  you  neglected  to  study  the  single  rings  of  annual  growth,  but 
lumped  the  results  into  periods  of  five  years.  Each  aggregate  equalizes 
and  cancels  individual  differences  of  seasons,  just  as  the  social  aggre- 
gates equalize  and  cancel  the  idiosyncrasies  of  the  individuals.  A  year 
is  a  cycle  of  growth  in  the  vegetable  kingdom  and  to  a  less  degree  also 
in  the  animal  kingdom.  Five  years  is  no  natural  period  of  growth  and 
decay,  and  its  meaning  as  an  epoch  is  very  slight  in  human  life. 

In  the  first  twenty  years  of  human  life,  if  we  could  have  the  statistics 
by  years,  we  could  study  the  effects  of  perturbations  in  the  past.  We 
could  see  what  effect  the  war  had  made ;  what  effect  a  looal  epidemic, 
a  i)©stilcnce,  a  period  of  hard  times,  a  fever  for  migration,  &c. 

Well  marked  epochs  in  human  life  are  the  following :  Infancy,  from 
birth  to  the  age  of  3  years,  the  child  having  become  able  to  take  solid 
food  and  learned  how  to  walk;  childhood,  from  the  age  of  3  to  the  period 
of  its  second  set  of  teeth,  5  or  G  years ;  boyhood  and  girlhood,  from  6 
to  14,  puberty;  youth,  14  to  21,  completion  of  bodilj^  growth.  (Of 
course  these  names,  infancy,  childhood,  youth,  &c.,  are  used  somewhat 
arbitrarily.) 

I  hesitate  to  urge  the  publication  in  our  census  report  of  so  much 
tabulation  as  would  be  involved  in  giving  for  each  locality  the  details 
of  the  ages  of  population  for  the  first  twenty  years.  And  yet  one  would 
be  willing  to  forego  all  the  advantage  of  the  convenience  in  having  so 
many  aggregates  made  for  him.  By  the  interestod  party  the  labor  of 
making  summaries  for  himself  would  be  cheerfully  undertaken  if  he 
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could  get  at  the  items  readily.  There  are  twenty- three  or  more  of  these 
aggregates  given  in  the  census,  and  all  but  three  might  be  dispensed 
with. 

In  conclusion,  I  would  say  that  in  this  paper,  while  I  have  endeavored 
to  show  how  the  census  can  be  made  more  useful  to  that  large  class  of 
persons  who  have  to  study  it — the  school  directors  (perhaps  a  more 
numerous  class  than  all  others  combined,  of  the  classes  who  consult  the 
census) — I  am  far  from  intending  to  cast  reflection  upon  the  Census 
Bureau.  Indeed  I  cannot  close  this  paper  without  expressing  the  admira- 
tion which  we  all  feel  at  the  great  progress  that  the  successive  censuses 
have  made  over  the  preceding  ones. 

One  needs  only  to  look  carefully  into  the  three  volumes  of  the  census 
as  prepared  under  the  supervision  of  Greneral  Francis  A.  Walker  to  see 
evidence  of  the  great  reforms  and  improvements  that  have  been  intro- 
duced into  the  schedules  and  into  the  methods  of  collecting  information. 
The  census  for  1860  omitted  the  very  information  of  most  importance  to 
the  political  and  military  power  of  the  nation.  It  gave  neither  the  voting 
population  (from  21  upwards)  nor  tlie  military  strength  (males  from  18 
to  45). 

Under  the  present  enlightened  management  we  have  had  so  much  in- 
formation added  that  the  census  has  become  a  vast  storehouse  of  facts 
for  the  study  of  our  social  condition,  and  wise  statesmanship  may  And 
what  it  most  ne^ds  for  a  sound  basis  upon  which  to  found  its  measures. 

A  bird's-eye  view  of  the  results  of  the  last  census  shows  us  the  fol- 
lowing important  items  classified  under  the  three  heads  of  (1)  national 
piuposes,  (2)  social  purposes,  and  (3)  school  or  educational  purposes : 

(1)  National  purposes:  items  of  race,  nativity,  military  age,  voting  age. 

(2)  Social  purposes :  items  of  pauperism  and  crime,  areas  and  public 
dwellings,  sex  and  ages  by  nationalities,  occupations  (with  age,  sex,  and 
nationality),  deaths  (with  age,  sex,  and  nationality),  diseases  (with  local- 
ity, &c.),  unfortunates  (blind,  deaf  and  dumb,  insane,  idiotic),  with  age, 
sex,  and  nationality,  months  of  birth  of  the  population,  wealth  and  pub- 
lic indebtedness,  crops,  machines,  productions. 

(3)  Schools  and  education,  items  of  illiteracy,  schools  and  teachers, 
pupils,  libraries,  newspapers  and  periodicals,  churches,  children  of  school 
age  (5-15),  children  attending  school. 

The  items  here  separated  and  chissified  under  education  belong,  of 
course,  to  a  department  of  80(;ial  science. 

The  census  tables  give,  first,  the  aggregate  by  States  and  Territories; 
secondly,  by  counties;  and,  thirdly,  by  civil  divisions  less  than  counties. 
Tables  giving  the  aggregates  by  Stat<^s  and  Territories  could  be  spared, 
if  it  were  necessary  in  order  to  save  labor  at  the  Census  Bureau. 

It  is  not  necessary  to  assure  this  body  of  superintendents  that  the 
census  is  the  most  yaluable  source  of  information  that  we  possess  for 
the  study  of  the  results  of  education  upon  society,  nor  is  it  necessary 
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to  mention  the  fact  that  all  laborers  in  the  cause  of  e<liication  and  social 
amelioration  owe  a  great  debt  to  the  enlightened  insight  of  the  Super- 
intendent of  the  Census  Bureau. 

The  consideration  of  what  ha^s  been  suggested  in  this  paper  is  re- 
spectfully submitted,  in  case  of  your  approval,  as  a  basis  for  a  confer- 
ence between  the  Bureau  of  Education  and  the  Census  Bureau. 

Mr.  J.  M.  Wilson,  of  the  District  of  Columbia,  put  in  a  plea  for  tli^ 
Industrial  School  of  the  District  of  Columbia.  He  said  it  was  proposed 
to  teach  in  this  school  shoemaking,  gardening,  sewing,  cookery,  and 
kindred  work.  They  intended  the  school  to  be  for  practical  work,  and 
the  rooms  for  each  separate  trade  should  be  in  themselves  perfect  mu- 
seums to  illustrate  that  particular  trade  through  every  step.  For  in- 
stance, in  the  room  set  apart  for  shoemaking,  there  you  will  find  first 
the  animal,  then  the  hide  undressed,  then  the  leather,  then  how  the 
leather  is  cut  and  sewed  and  pegged  until  the  shoe  is  finished.  These 
things  are  not  only  told  the  pupil,  but  he  is  instructed  to  do  them  him- 
self.   And  the  same  idea  is  to  be  carried  out  in  reference  to  other  trades. 

While  Mr.  Wilson  was  speaking.  Dr.  Barnas  Sears,  general  agent  of 
the  Peabody  education  fund,  entered  the  room,  was  invited  to  a  seat 
on  the  platform,  and  at  the  close  of  Mr.  Wilson's  remarks  was  intro- 
duced to  the  audience,  with  a  request  to  address  them. 

Dr.  Seabs  said  that  he  had  been  unable  to  attend  the  meeting  of  the 
department  earlier  because  the  Peabo<ly  board  of  trustees  had  been  in 
session  and  were  considering  very  important  matters.  They  had,  among 
other  things,  prepared  a  paper  for  presentation  to  Congress  favoring 
national  aid  to  education,  which  he  thought  it  would  be  hardly  proper 
to  disclose  the  substance  of  prior  to  its  presentation  to  that  body,  and 
he  would  therefore  pass  from  the  subject  with  the  single  remark  that 
the  paper  had  been  drawn  up  with  much  care  by  a  member  of  the  Pea- 
body  board  of  trustees  and  had  been  considered  and  approved  by  the 
whole  bo  ird.  In  regard  to  the  proper  course  to  be  pursued  in  adminis- 
tering the  Peabody  fund  he  said  that  at  first  there  had  been  two  opin- 
ions, one  favoring  the  establishment  and  maintenance  of  separate  school^, 
wholly  under  the  control  of  their  own  board,  and  the  other  favoring  the 
use  of  the  fund  under  certain  limitations  and  conditions  in  aid  of  exist- 
ing schools  and  agencies,  or  such  as  might  thereafter  be  established  by 
city  or  State  authorities,  on  the  theory  that  it  is  wiser  to  help  those  who 
will  help  themselves.  This  latter  opinion  prevailed,  and  the  proceeds 
of  the  fund  began  and  have  continued  to  be  disbursed  from  year  to  year 
in  substantial  conformity  to  this  idea,  and  chiefly  on  the  advice  and 
through  the  agency  of  city  and  State  authorities.  When  he  entered 
upon  duty  as  general  agent  of  the  Peabody  ftind  not  one  of  the  south- 
em  States  had  established  a  system  of  public  schools,  free  to  all,  under 
State  authority.    He  was  not  quite  sure  about  Tennessee,  but  believed 
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that  no  coitiuion  scliool  system  had  beeu  authorized  or  organized  there 
at  that  time. 

General  Eaton  said  he  thought  the  legislature  of  Tennessee  had  en- 
acted the  necessary  laws,  but  that  they  may  not  have  been  put  in  force 
at  the  time,  18()C-'07. 

Dr.  Sears,  resuming,  said  that  now  every  southern  State  has  its  sys- 
tem of  free  schools  established  by  law,  and  he  asserted  that  the  Peabody 
board  had  contributed  its  full  share  in  bringing  about  this  result.  A 
system  of  free  common  schools  having  now  been  provided  for  in  all  these 
States,  his  bojird,  in  common  with  the  active  supporters  of  these  sys- 
tems, were  turning  their  attention  to  the  ways  and  means  of  elevating 
the  character  of  instruction  to  be  given.  The  great  want  is  well  edu- 
cated and  well  trained  teachers,  and  the  agencies  to  supply  this  want 
are  teachers'  institutes  and  normal  schools. 

The  institutes,  as  cheap  and  immediate  agencies,  are  well  suited  to 
the  present  condition  and  needs  of  the  southern  i>eople,  and  where  they 
are  continued  through  several  weeks,  under  competent  teachers,  they 
can  hardly  fail  of  excellent  results.  The  Peabody  board  is  now  aiding 
to  some  extent  these  institutes,  but  their  chief  reliance  was  and  is  upon 
normal  schools;  and  to  their  support  the  board  are  now  devoting  a 
large  proix)rtion  of  the  annual  proceeds  of  the  Peabody  fund.  There 
are  not  many  normal  schools  of  a  high  character  in  the  Southern  States 
except  those  aided  by  this  fund.  Virginia  has  now  two  summer  normal 
schools,  one  at  the  university  and  one  for  colored  teachers  at  Lynch- 
burg, and  appropriates  $500  annually  for  the  institute  at  Hampton. 
North  Carolina  supix)rts  a  six  weeks'  normal  school  for  white  teachers 
and  a  yearly  one  for  colored.  South  Carolina  has  none,  but  sends  some 
pupils  on  Peabody  scholarships  to  Hampton.  Georgia  has  a  normal 
department  in  the  University  of  Atlanta.,  and  sends  19  pupils  to  the 
Normal  College  at  Nashville.  [Superintendent  Orr,  interrupting,  said 
Georgia  sends  20  to  Nashville.]  Florida  also  sends  pupils  to  the  Normal 
College  at  Nashville.  Alabama  has  one  for  white  pupils  and  two  for 
colored.  Mississippi  has  none,  Louisiana  has  two,  Arkansas  two,  and 
Texas,  though  late  in  the  field,  has  just  provided  by  law  for  two.  West 
Yii'ginia  nominally  has  six,  but  they  are  neglected,  while  in  Tennessee 
is  the  widely  known  Normal  College,  supported  chiefly  by  the  Peabody 
fund.  It  is  now  the  puri)ose  of  the  board  to  use  the  greater  portion  of 
their  fund  in  aid  of  schools  and  agencies  for  the  education  and  training 
of  teachers  in  the  South. 

By  special  request,  Superintendent  Wilson,  of  Washington,  had  in 
attendance  a  small  class  of  little  children  from  one  of  the  public  schools, 
taught  by  Miss  Gertie  Cowling,  a  late  graduate  of  the  city  normal  school, 
who  went  through  various  exercises,  exhibiting  the  working  and  result 
of  normal  training  as  it  exists  in  the  District  of  Columbia. 
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THE  HIGH  SCHOOL  QUESTION. 

Mr.  GovE,  of  Coloraclo,  asked  if  there  was  any  unfinished  business  be- 
fore the  meeting  or  any  other  matter  that  would  prevent  the  discussion 
of  >Ir.  Philbrick's  paper  on  technical  education  f 

Mr.  Newell  replied  that  there  was  not^  that  the  discussion  of  any  paper 
that  had  been  read  was  in  order ;  whereupon  the  paper  on  high  schools 
by  Mr.  Dickinson,  of  Massachusetts,  being  called  up, 

Mr.  Richards,  of  Washington,  said  that  he  did  not  desire  to  be 
nnderstood  as  nnderratin^  the  high  school,  for  as  to  many  of  the  points 
made  by  Mr.  Dickinson  he  fully  agreed  with  that  gentleman,  but  it  could 
not  be  denied  that  the  majority  of  the  children  of  the  public  schools 
never  reach  the  high  school^  and  for  the  majority  it  is  a  burdensome 
taxation.  He  would  call  attention  to  the  greater  importance  of  the 
primary  schools.  The  new  departure  in  primary  instruction  was  no 
hambug,  but  a  right  move  in  the  right  direction.  He  argued  that  the 
best  teachers  should  be  set  to  work  in  the  primary  schools,  and  when  a 
better  system  of  training  is  inaugurated  in  these  lower  grade  schools 
there  would  be  less  complaint  and  dissatisfaction  with  the  higher  schools. 

Dr.  Seabs  said  many  things  have  been  said  on  this  subject  of  high 
schools,  and  well  said,  but  nevertheless  there  were  some  things  that  he 
wanted  to  say  himself.  A  good  system  of  free  public  schools  was  a  neces- 
sity to  every  State  government,  and  although  it  is  complained  of  the  high 
school  that  all  the  children  of  the  State  do  not  get  an  education  there, 
so  about  the  grammar  schools,  all  are  not  educated  there ;  yet  that  is 
no  argument  against  the  grammar  school.  The  high  school  is  a  stimu- 
lant to  the  school  below  it,  as  the  college  is  to  the  high  school,  and  as 
any  higher  grade  school  is  to  the  grade  below  it.  There  is  a  political 
reason  for  favoring  the  high  schools.  They  occupy  intermediate  ground 
between  the  common  school  antl  the  college ;  through  them  a  larger 
number  of  pupils  obtain  a  higher  education.  These  pupils  belong  mainly 
to  the  great  middle  class  in  society,  that  class  which  stands  between 
the  extremely  poor  and  the  extremely  rich  and  holds  in  check  these 
extremes,  between  which  exist  irreconcilable  war.  He  was  afraid  of  no 
cause  that  was  controlled  by  the  middle  classes ;  he  was  afraid  of  every 
cause  not  under  their  control.  This  middle  class  is  the  great  conservator 
of  peace  and  order.  The  high  school  is  their  college.  It  is  the  keystone 
of  the  arch  of  public  schools,  and  if  the  keystone  be  suffered  to  be 
knocked  out  the  system  will  fall,  leaving  nothing  but  pauper  schools  in 
the  ruins. 

Mr.  WiCKEBSHAM,  of  Pennsylvania,  argued  with  Dr.  Sesirs  that  the 
high  school  was  the  school  of  the  great  middle  class,  and  if  we  allowed 
it  to  be  attacked  we  gave  a  death  blow  to  the  whole  system.  He  be- 
lieved that  the  friends  of  high  schools  had  adopted  wrong  tactics  in 
allowing  themselves  to  be  put  on  the  defensive,  when  the  aggressive 
policy  would  be  much  more  effectual.    If  the  enemiCvS  of  the  high  school 
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seek  its  destnietiou,  let  its  friends  rally  aud  demand  that  two  sliall  l>e 
supported  in  place  of  one,  and  it  will  generally  turn  out  that  these  en- 
emies will  be  glad  to  compromise  the  matter  by  an  ample  support  of  one 
rather  than  run  the  risk  of  being  obliged  to  support  two.  They  will  be 
very  glad  to  let  well  enough  alone.  At  any  rate,  such  had  been  his  own 
experience  in  his  own  State,  where  an  attempt  was  made  to  strike  down 
a  high  school.  Its  enemies  now  declare  that  they  have  no  objection  to 
one  high  school,  but  ai*e  only  opposed  to  two. 

General  ARMSTRONa,  of  Hampton,  Va.,  did  not  sympathize  with  the 
old  lie  that  a  little  learning  is  a  dangerous  thing.  He  did  not  like  to 
hear  any  one  speak  disparagingly  of  the  three  E's,  and  he  could  not 
agree  that  the  education  derived  simply  from  arithmetic,  reading,  and 
writing  was  overrated.  He  referred  in  a  very  complimentary  manner 
to  the  work  done  by  Mr.  Charles  Brace  in  New  York  City. 

Mr.  J.  W.  Dickinson,  of  Massachusetts,  said  there  is  much  opposi- 
tion to  high  schools  because  it  is  argued  and  believed  by  many  that  the 
State  has  done  its  duty  when  it  supports  the  elementary  schools,  but  in 
Massachusetts  they  have  been  fully  sustained.  There  are  forty  towns 
in  that  State  that  voluntarily  support  high  schools  which  are  not  obliged 
to  by  law.  There  are  now  216  high  schools  and  some  20,000  pupils  at- 
tending them. 

Mr.  BiCHARDS  (ironically).  What  is  the  school  population  of  Massa- 
chusetts f 

Mr.  Dickinson.  Something  over  300,000. 

Mr.  EiCHABDS.  And  how  many  attend  your  high  schools? 

Mr.  Dickinson.  About  20,000. 

General  Eaton  was  very  j)ronounced  in  favor  of  high  schools,  declar- 
ing that  they  should  be  made  mandatory.  He  quite  agreed  with  those 
who  had  preceded  him  that  the  high  school  was  not  only  useful  in  itself, 
but  useful  in  its  effect  upon  schools  below.  It  was  something  to  aim  at 
aud  strive  for.  Who  shall  undertake  to  measure  and  tell  the  vast  power 
it  thereby  wields  over  the  whole  system  of  common  schools  I  He  be- 
lieved the  high  school  was  a  great  and  important  institution,  deserving 
the  fullest  support. 

The  President  here  announced  that  the  time  had  arrived  for  ad- 
journment to  call  upon  the  President  of  the  United  States. 

The  meeting  then  adjourned  to  meet  at  7.30  p.  m.  in  the  audience  room 
of  the  church. 

At  2  o'clock  r.  M.  the  members  of  the  department,  headed  by  Presi- 
dent Newell  and  General  Eaton,  paid  their  respects  to  the  President  of 
the  United  States  at  the  Executive  Mansion. 

At  the  same  hour  the  public  school  teachers  of  the  District,  to  the 
number  of  between  four  and  live  hundred,  assembled  in  the  Congrega- 
tional Church  and  were  entertained  by  short  addresses  from  a  few  mem- 
bers of  the  department. 
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Mr.  Dickinson,  of  Massachusetts,  spoke  of  the  philosophy  of  teach- 
ing, showing  as  he  went  along,  by  examples  and  illustrations,  how  even 
abstract  ideas  may  generally  be  brought  within  the  apprehension  of  a 
child,  and  how,  without  such  apprehension,  any  mere  word  definition 
must  prove  substantially  worthless.  The  idea  or  thing  itself  must  first 
be  brought  clearly  before  the  mind,  and  then  its  sign  or  name  or  defi- 
nition may  be  given.  And  then,  holding  up  a  piece  of  chalk  with  which 
he  had  been  writing  on  the  blackboard,  he,  quite  unconsciously,  as  it 
appeared,  fell  into*  the  rdle  of  the  pedagogue,  and  gave  a  very  attract- 
ive object  lesson  with  the  chalk  as  the  object. 

At  the  conclusion  of  Mr.  Dickinson's  address,  Superintendent  Wilson 
fiaid  he  had  heard  or  read  not  long  ago  of  a  singular  phenomenon  in  the 
pedagogic  world,  namely:  that  if  you  look  westward  over  the  Allegheny 
Mountains  you  will  discover  one  head  towering  up  long  before  any  other 
comes  to  view.    That  head  is  now  before  you,  and  he  took  great  pleasure 
in  intraducing  to  the  teachers  of  Washington,  Dr.  Harris,  of  St.  Louis. 
Oq  coming  forward.  Dr.  Harris  said,  he  thought  Mr. Wilson  had  treiiched 
somewhat  on  ground  preoccupied  by  the  Irishman  at  the  Donnybrook 
Fair,  whose  rule  was  to  hit  the  first  head  he  saw;  but  let  that  pass. 
As  superintendent,  it  was  part  of  his  duty  to  visit  the  schools  of  St. 
Louis  from  time  to  time,  but,  owing  to  their  great  number,  he  could 
only  make  the  most  hurried  inspection  of  each;  and  yet  he  had  found 
that  he  could  form  a  pretty  correct  judgment  of  the  condition  and 
character  of  a  school  from  even  such  hurried  visits — a  judgment  which 
was  seldom  overruled  by  his  assistants,  who  had  the  time,  and  whose 
duty  it  was,  to  fully  inspect  and  examine  each  school.    If  disorder,  un- 
rest, inattention,,  prevail,  an  experienced  school  officer  will  take  in  the 
situation  at  a  glance.    It  is  useless  to  apologize.    What  is  found  once 
will  l>e  found  again.    The  test  is  attention — not  stillness,  not  absence 
of  motion,  but  rather  ''the  rest  of  infinite  motion,  the  sleep  of  a  spin- 
ning top" — the  absorption  of  pupils  in  their  work,  so  that  the  entrance 
of  a  visitor,  though  noticed,  passes  unheeded.    Such  attention  is  not 
easily  attainable.    It  cannot  be  put  on  for  an  occasion.    Its  absence 
cannot  be  explained  away.    It  is  a  supreme  test  of  success. 

Mr.  Wilson,  resuming,  said  they  had  now  heard  from  the  educational 
philosopher  of  the  East  and  the  educational  organizer  of  the  West,  and 
midway  between  the  two  lay  the  educational  keystone  of  the  great 
common  school  arch.  He  took  pleasure  in  introducing  to  their  acquaint- 
ance Dr.  Wickersham,  of  Pennsylvania. 

Mr.  Wickersham  spoke  of  courses  of  study  for  the  public  schools 
and  specially  of  the  place  to  begin.  He  said  there  was  one  plain  rule, 
namely,  to  begin  where  the  knowledge  of  the  pupil  ends.  It  follows 
that  the  place  of  beginning  may  vary  in  different  schools  and  with  dif- 
ferent i>upils,  and  must  be  determined  in  each  case  by  the  teacher.  But 
the  rule  is  simple ;  move  forward  with  your  pupils  until  you  reach  the 
unknown,  and  begin  there.     Do  this  in  all  branches  of  elementary 
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knowledge.  It  is  a  mistake  to  limit  instruction  to  two  or  three  branches. 
Does  not  every  child  turn  its  hand  to  fifty  things  in  a  day  in  spite  of  all 
repression  you  can  put  upon  him  f  Nature  gives  this  hint  and  you  will 
do  well  to  follow  it.  Include  in  your  course  of  study  the  elements  of 
all  knowledge.    Variety  is  the  law  of  growth  for  childhood. 

FOURTH  SESSION— FRIDAY  EVENING. 

Washington,  February  20,  1880. 

The  department  reassembled  and  was  called  to  order  by  the  president 
at  7.30  P.  M. 

Mr.  Hagab,  of  the  committee  on  resolutions,  submitted  the  following; 
which  were  adopted : 

Kenolred,  That  tlio  cordial  thanks  of  tlie  department  are  tendered  to  the  board  of 
education  of  the  District  for  the  ample  accommodations ;  to  Superintendent  Wilson 
for  ihe  wisdom  and  efiiciency  with  which  he  haa  made  and  canied  out  all  needfa^ 
arrangements  for  the  work  of  the  department ;  to  General  Eaton,  United  States  Com- 
missioner of  Education,  for  his  court-eous  and  constant  efibrts  to  make  the  gatherings 
pleasant  and  profitable ;  to  Mrs.  PoUock  for  her  generous  offer  to  educate  in  her  Nor- 
mal Kindergarten  School,  free  of  charge,  one  pupil  from  each  State,  who  shall  be  rec- 
ommended by  the  superintendent  of  public  instruction  in  that  State ;  and  to  the  pro- 
prietor of  the  Ebbitt  House  for  the  liberal  terms  on  which  he  has  entertained  the 
members  of  the  association. 

BcBoJvedf  That  the  welfare  of  the  jioor  and  neglecti'd  children  throughout  the  country 
calls  for  the  more  serious  attention  of  eclucators,  statesmen,  and  philanthropists; 
and,  therefore,  that  the  system  of  dealing  with  such  children,  so  successftilly  estab- 
lished by  the  State  of  Michigan,  as  set  forth  in  the  paper  of  C.  D.  Randall,  is  wor- 
thy of  the  most  careful  consideration ;  that  this  department  respeotfuUy  but  most 
earnestly  urges  ii]>on  the  attention  of  Congress  the  importance  and  necessity  of 
providing,  with  a  liberal  hand,  for  the  educational  wants  of  this  District,  so  that  all 
parts  of  the  District  may  be  furnished  with  suitable  school  buildings,  with  the  best 
of  school  appliances,  and  with  a  sufficient  number  of  competent  teachers,  to  the  end 
that  all  its  schools  may  justly  ser\'e  the  country  as  models  of  what  the  best  schools 
ought  to  be;  that  the  whole  department  rejoices  in  the  rapidly  growing  interest  in 
Xiopular  education  manifested  in  nearly  all  parts  of  the  laud ;  it  would  unceasingly 
endeavor  to  impress  upon  the  minds  of  all  lovers  of  their  country  the  vast  importance 
of  securing  as  speedily  as  possible  to  every  child  the  bleflsings  of  a  generous  education. 

Mr.  RuFFNER,  of  the  committe<3  on  national  legislation,  reported  the 
following  resolution : 

Jtesolvedy  That  there  is  immediat-e  and  pressing  need  of  Federal  aid  in  the  States, 
and  especially  to  the  Southern  Stat-es,  in  the  work  of  educating  the  people  in  the  i»ri- 
mary  branches  of  knowledge ;  that  the  Congress  now  in  se^tsion  be,  and  hereby  is, 
respectfully  urged  to  consider  and  act  favorably  upon  the  bill  now  before  it  (H.  R. 
334)  entitled  **  A  bill  to  apply  the  proceeds  of  sales  of  public  lands  to  the  education 
of  the  people,"  &c.,  or  somemmlitication  thereof  which  would  recognize  the  principle 
of  applying  these  funds  wholly  for  the  general  education  of  the  people ;  that  the 
president  of  this  body  be  requested  to  couiniunicate  these  resolutions  to  the  House  of 
Representatives  through  the  chairman  of  the  Committee  on  Education  and  Labor,  and 
to  the  Senate  through  the  chairman  of  the  corresponding  committee. 

Dr.  KuFFNER  then  addressed  the  department  in  support  of  his  reso 
lution,  as  follows : 
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CONGRESS  AND  THE  EDUCATION  OF  THE  PEOPLE, 

The  call  upon  Congress  for  aid  in  educating  the  people  will  not  cease 
until  aid  be  granted.  A  notable  reenforcement  has  just  entered  the  field^ 
namely,  the  trustees  of  the  Feabody  education  fund,  a  body  singularly 
dignified.  As  a  body,  it  is  well  informed  as  to  the  condition  of  the  country^ 
arid  particularly  of  the  southern  country.  Its  well  known  general  agent^ 
Dr.  Sears,  knows  better  than  any  one  else  what  are  the  facts  and  meaning 
of  southern  affairs.  Hence  this  movement  by  the  Peabody  trustees  is 
entitled  to  the  highest  consideration. 

And  when,  in  addition  to  this,  we  remember  the  indorsement  which 
this  cause  has  received  from  the  bod}'  of  school  superintendents,  from 
the  National  Association  of  Teachers,  from  State  legislatures,  and  from 
numerous  other  influential  bodies,  we  may  feel  assured  that  the  object 
will  be  atttained.  But  any  object,  however  noble,  having  in  it  no  war,^ 
politics,  money,  or  magnetism,  must  be  slowfooted  in  the  press  of  con- 
gressional business  and  among  the  commonplaces  occupying  the  popular 
mind.     There  are  also  oppositions. 

When  we  ask  for  the  proceeds  of  the  public  lands,  although  the  kernel 
has  largely  been  eaten  out  of  the  nut,  we  run  against  old  party  theories. 
Most  men  who  have  held  these  theories  understand  that  theories  are  and 
ought  to  be  modified  in  their  action  by  circumstances,  yet  a  full-blooded 
abstractionist  knows  nothing  but  to  die  by  his  theory.  But  a  public  man, 
whatever  be  his  theory,  will  pay  due  respect  to  the  public  will. 

Besides  political  and  sectional  jealousies,  other  interests  antagonize 
this  patriotic  object.  Private  and  corporate  schemes  are  ever  moving, 
or  preparing  to  move,  on  the  public  domain.  How  little  do  the  people 
of  the  United  States  generally  know  how  largely  their  vast  landed  estate 
has  thus  been  alienated.  A  well  informed  writer  in  the  International 
Review  gives  us  this  statement  of  facts,  which  might  well  rouse  the  in- 
dignation of  the  public  mind,  if  they  are  anywhere  near  the  truth : 

"  Instead  of  laying  the  foundations  of  democratic  equality  in  the  soil, 
itself,  and  thus  taking  'a  bond  of  fate'  for  the  welfare  of  coming  gen- 
erations, the  goading  need  of  money  and  the  very  abundance  of  American 
lands  paved  the  way  for  great  monopolies,  which  h  ave  increased  and 
multiplied  ever  since.  The  purchase  of  vast  tracts  by  individuals  and 
companies  was  not  only  allowed  but  encouraged  by  the  Government. 
The  jiolicy  of  disposing  of  the  public  domain  at  low  or  nominal  rates  to 
actual  settlers  only,  and  in  limited  quantities,  was  not  then  dreamed  of; 
and  so  jjotent  was  the  influence  of  those  feudal  ideas  which  had  been 
transplanted  from  the  Old  World  that  the  enactment  of  the  present 
homestead  law  did  not  become  possible  till  seventy-five  years  after  the 
establishment  of  the  American  land  system.  But  this  famous  law  did 
not  emancipate  the  public  domain.  It  was  a  sign  of  promise,  but  it  did 
not  fulfil  the  nation's  desire.  Non-resident  si)eculators  were  still  at 
liberty  to  purchase  great  tracts  and  hold  them  indefinitely  for  a  rise  in 
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price  which  was  at  war  with  the  whole  spirit  and  policy  of  the  ho  me 
stead  law  and  as  flagrantly  unjust  as  it  was  financially  stupid.  The 
American  system  of  land  grants  to  railroad  corporations,  which  origi- 
nated in  1850,  has  already  surrendered  a  territorial  empire  of  over  two 
hundred  million  acres!  The  Indian  treaty  system,  fully  inaugurated  by 
Congress  in  1861,  has  robbed  poor  settlers  of  great  bodies  of  choice 
lands,  and  handed  them  over  to  monopolists  and  sharpers.  The  legisla 
tion  on  the  subject  of  military  land  bounties,  while  nearly  profitless  to 
the  soldier,  has  been  a  nation<al  disaster,  beneficial  only  to  speculators 
and  monopolists.  The  acts  of  Congress  on  the  subject  of  swamp  lands 
and  college  and  Indian  scrip  have  been  equally  \icious  and  indefensible- 
The  rights  of  settlers  under  the  homestead  and  preemption  laws  have 
been  seriously  threatened  by  Department  rulings  in  the  interest  of  rail- 
way companies,  while  the  growing  power  of  land  monopoly  has  been 
formidably  reenforced  by  the  State  and  Federal  courts.  Under  the 
vicious  legislation  to  which  we  have  referred,  only  one  person  in  fifteen, 
outside  of  the  towns  and  cities,  is  the  owner  of  a  home  in  the  land  States 
of  the  South.  In  the  State  of  California  quite  a  number  of  men  own 
hundreds  of  thousands  of  acres  each,  and  in  crossing  the  lands  of  one 
of  these  you  are  obliged  to  travel  seventy-five  miles.  These  monopolists, 
in  league  with  the  navigation  and  railway  companies  and  banking  cor- 
porations  of  the  State,  naturally  favor  the  cooly  traffic,  since  it  supplies 
a  background  of  degraded  and  pauperized  labor,  on  which  a  splendid 
aristocracy  of  wealth  may  fitly  and  securely  flourish.  The  curse  of 
monopoly  in  the  States  of  the  Northwest,  caused  by  the  cruel  commerce 
in  land  which  the  Gk)vernment  has  encouraged,  has  been  an  irreparable 
blight  to  their  prosperity.  Great  estates  are  everywhere  tending  to 
swallow  up  the  smaller  ones  and  to  produce  a  constantly  multiplying 
and  crouching  tenantry.'' 

When  we  read  such  statements,  we  understand  at  least  in  part  why  it 
is  that  when  this  matter  is  brought  before  Congress  some  mysterious 
agency  clogs  its  movements. 

Moreover,  considering  the  tendency  of  all  governments  to  ally  them- 
selves with  property,  rather  than  with  the  people,  owing  largely  to  a 
political  economy  which  is  as  fallacious  as  it  is  inhuman,  we  ought  per- 
haps not  to  be  suri>rised  at  the  shameful  history  of  our  squandered  pos- 
sessions. But  it  ought  to  be  manifest  that  a  radical  change  of  manage- 
ment is  demanded,  and  whenever  these  lands  are  set  apart  for  the  use 
and  benefit  of  their  owners,  we  may  expect  a  wiser  administration  of 
this  great  subject. 

An  impediment  of  a  difterent  sort  consists  in  the  want  of  faith  in 
popuhxr  education,  which  is  not  unknown  even  in  the  North  and  is  com- 
mon in  the  South,  though  much  less  common  than  it  was  twenty  years 
ago.  The  unbelief  in  the  South  is  readily  accounted  for  by  it«  adher- 
ence to  old  traditions,  by  the  influence  of  English  literature,  by  the  in- 
stitution of  slavery,  and  above  all  by  tlie  controversy  in  respect  to 
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slavery,  which  by.tbe  law  of  moral  dynamics  drove  the  defenders  of 
slavery  into  a  dei)reciation  of  the  claims  of  laboring  people  and  a  de- 
nial of  the  i>ower  of  common  school  education  to  imi)rove  this  class. 
The«e  views  were  applied  a  fortiori  to  the  negro.  The  tremendous  logic 
of  events  has  made  astonishing  changes  of  sentiment,  but  the  dregs  of 
all  these  old  ideas  and  feelings  lie  scattered  about.  And  in  addition  to 
these  the  early  post  war  history  stirred  up  new  difficulties,  so  that 
altogether  we  find  that  our  cause  has  to  wade  through  seas  and  sands, 
with  now  and  then  a  battle. 

And  sb  we  might  speak  of  the  opposition  which  comes  from  those 
who  from  theory  or  private  interest  or  ecclesiastical  influence  oppose, 
or  at  least  dislike,  all  governmental  aid  to  education,  although  this  form 
of  opposition  does  not  usually  extend  to  the  high  grades  of  education. 
And  to  this  wearisome  list  we  might  add  the  highstrung  State  rights 
men,  who  are  very  jealous  of  Federal  gifts  to  the  education  of  the  peo- 
ple, but  get  very  fearless  of  Federal  money  and  Federal  power  when 
the  river  and  harbor  budget  comes  along. 

Bat  in  dealing  with  public  men  we  must  bear  in  mind  their  represent- 
ative character,  and  we  must  especially  remember  that  our  whole  argu- 
ment is  based  upon  the  fact  that  the  people  do  rule.  Representatives 
must  therefore  be  persuaded  that,  even  if  the  people  have  not  already 
formally  approved,  they  will  approve  of  Federal  contributions  to  edu- 
cation— Federal  contribution,  not  Federal  control,  which  latter  all  are 
opposed  to. 

It  seems  to  me  that  any  thoughtful  man  who  understands  this  subject 
most  be  convinced  that  the  people  will  not  only  approve  this  contribu- 
tion, but  will  demand  it,  certainly  to  the  extent  of  requiring  the  pro- 
ceeds of  the  public  lands  to  be  set  apart  for  this  object.  Put  before  the 
people  for  their  votes  a  line  of  railroad  through  the  liocky.  Mountains 
on  one  side  and  a  line  of  school-houses  at  home  on  the  other,  and  can 
any  one  doubt  which  they  would  prefer!  Ask  the  great  West  what  it 
thinks  of  schools  for  the  people  as  contrasted  with  thirty  thousand  acre 
wheat  fields  obtained  at  small  cost  out  of  the  people's  land.  Ask  the 
peojde  of  the  Atlantic  seaboard  if  it  was  with  their  consent  that  a 
semicontinental  domain  should  be  lavishly  given  to  almost  everybody 
and  everything  except  to  them,  the  original  owners,  buyers,  or  givers, 
who  bought  or  gave  for  the  common  use  and  benetit;  and,  so  far  from 
getting  anything  back  have  seen  their  own  property  so  used  as  to  drain 
their  States  of  population  and  increase  their  burdens. 

You  need  not  ask  what  the  southern  people  think,  or  will  think,  when 
they  come  to  understand  that  in  one  end  of  the  scales  is  their  salva- 
tion and  the  other  a  cage  filled  with  corporation  kings,  land  operators, 
and  abstractionists  of  the  old  school !  I  shall  only  hint  at  the  sentiment 
of  Virginia  when  the  story  of  the  Northwest  Territory  is  told  once  more. 

Tlie  people  all — West  and  East,  South  and  North — will  assuredly 
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understand  this  whole  matter,  and  when  they  do  understand  it  there 
will  be  no  more  need  for  argument. 

Ideas,  like  seeds,  cannot  take  root  until  the  conditions  are  right.  The 
moon  must  be  in  the  right  sign.  Hitherto  the  conditions  have  not  been 
right  for  this  idea,  but  the  conditions  are  now  right,  and  we  may  confi- 
dently expect  it  to  grow  and  spread,  the  only  danger  being  that  it  will 
spread  too  wildly.  The  era  of  the  oak  i*  giving  way  to  the  era  of  the 
pine.  God  forbid  that  we  should  pass  on  to  the  era  of  broom  sedge  and 
prairie  fires.  By  which  I  mean  that  the  social  and  political  era  of  the 
past  is  different  from  that  of  the  present,  and  the  present  is  possibly 
different  from  that  of  the  future.  The  people  are  claiming  more  for 
themselves  through  the  Government,  and  if  this  has  to  be  accomplished 
by  revolution  it  will  run  into  a  terrible  socialism.  My  firm  l>elief  is  that 
socialism  cannot  long  prevail  in  a  Government  like  ours.  But  we  are 
on  the  line  which  x)oints  in  that  direction.  The  people,  as  distinguished 
from  leaders,  parties,  and  social  belongings  of  all  sorts,  are  coming  to 
the  front,  and  henceforth  property,  party,  and  government  itself  must 
become  secondary  and  directly  subservient  to  the  interests  of  the  people. 
The  Massachusetts  of  to-day  is  not  the  Massachusetts  of  fifty  years  ago. 
The  railroad  riots  of  two  or  three  years  ago  in  Pennsylvania  are  some- 
thing very  different  fix)m  the  whisky  insurrection.  The  sand-lot  multi* 
tudes  of  California  have  a  very  different  meaning  fiom  the  nullifiers  of 
the  days  of  Andrew  Jackson  or  the  church  burners  of  Philadelphia. 
The  whole  country  wears  a  different  aspect  from  what  it  wore  forty  years 
ago.  The  same  may  be  said  of  Europe.  And  at  the  bottom  of  all  is  the 
same  idea,  and  the  impending  dangers  are  the  same  in  all.  And  out  of 
aU  this  may  come  something  grandly  good  or  horribly  bad,  according 
to  the  wisdom  or  folly  of  those  who  have  the  management  of  the  crisis. 
This  is  no  time  for  the  reign  of  pessimism.  True,  we  want  eyes  of  hon- 
est discernment  to  see  that  there  are  real  evils  in  social  affairs,  and  to 
see  just  what  they  are,  but  we  also  want  wise  heads  and  brave  hearts 
to  devise  and  execute  that  which  is  best.  This  is  not  the  occasion  for 
discussing  this  subject  fully,  but  the  tnie  line  of  action  is  indicated  when 
I  say  that  the  safety  of  society  lies  not  in  T.  E.  Malthus,  not  in  courts, 
policemen,  or  gunpowder,  although  temporarily  all  these  might  be  needed. 
Where,  then,  must  we  look  f  To  the  people ;  to  these  threatening  masses 
who,  wrong,  will  rend  society  to  pie<ies,  but  who,  right,  will  be  her 
grandest  muniment 

In  our  southern  country  extreme  conservatism  has  been  the  control- 
ling spirit  during  most  of  our  history,  and  it  had  much  to  recommend  it. 
In  its  older  aspects  it  was  social  feudalism,  refined  and  knightly,  and  its 
typical  representative  was  an  honest  gentleman.  But  no  oligarchical 
form  of  society  could  be  permanent  in  this  country,  and  this  had  begun 
to  relax  before  1861.  And  the  events  of  the  war  opened  the  eyes  of  the 
privileged  class  to  the  value  of  the  common  people.  And  after  the  war 
no  man  would  have  ventured  to  talk  about  the  "mudsills"  of  society. 
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Bat  in  the  post  war  period  society  was  thrown  into  chaos  by  the  sud- 
den rise  and  speedy  departure  of  an  opposite  condition  of  affairs.  This 
was  the  carpet-bag  period,  whose  lessons  ought  never  to  be  forgotten, 
because  it  gave  an  ocular  demonstration  in  u)ost  States  of  how  suddenly 
and  how  surely  death  strikes  to  the  heart  of  society  when  ignorance 
under  the  lead  of  rascality  rules  the  land.  And  this  period  will  go  into 
history  as  the  darkest  of  all.  After  it  came  a  reaction  in  favor  of  con- 
servatism. But  the  crv'stallizations  of  the  past  had  been  broken,  and 
the  scattered  fragments  could  not  be  reunited.  Society  is  still  unset- 
tled, and  no  man  can  forecast  the  future.  Many  good  men  are  gloomy 
and  despairing.  Some  would  only  croak  and  groan ;  others  would 
cui^se  and  fight.  But  all  this  is  foolish  and  unavailing.  The  panacea 
for  the  ills  of  society  is  not  malevolence,  but  sympathy;  and  this  sym- 
pathy must  not  be  a  sentimental  vapor  or  a  smiling  hyi)ocrisy,  but  be 
of  that  substantial  sort  which  prov^okes  an  honest  study  of  each  other's 
wants.  To  put  your  arm  around  a  shabby  voter  when  leading  him  to 
the  i>olls  is  one  thing;  to  study  how  you  may  permanently  better  the 
man  and  improve  his  lot  in  life,  is  quite  another  thing. 

Nearly  thirty  years  ago  Stephen  Colwell  brought  a  heavy  indictment 
against  the  whole  existing  science  of  political  economy,  because  it  re- 
garded the  producti^  of  men  as  the  chief  concern  of  government,  instead 
of  the  men  themselves.  And  it  has  been  i)leasant  to  observe  how  stu- 
dents of  social  and  governmental  science  are  gradually  reaching  the 
<M)nclusion  that  the  main  concern  of  governments  ought  to  be,  not  rail- 
Toails,  tariffs,  money,  and  such  like,  but  the  personal  character  a'ul 
well  being  of  the  people.  Projierty  does  not  make  men,  but  men  make 
property.  Shall  we  be  forever  worshipping  the  thing  made  and  care 
fiot  for  the  maker  ? 

And  when  we  are  trying  to  move  Congress  in  this  matter  of  help  to 
•educate  the  people,  we  may  claim  that  we  are  doing  a  gi^eat  service  in 
exalting  the  sphere  of  legislation.  Could  we  only  establish  man  as  the 
leentral  jfigure  in  this  wearisome  wilderness  of  legislation,  we  would  per- 
form a  public  service  far  beyond  the  value  of  the  landed  domain.  We 
would  put  a  splendid  policy  of  insurance  on  all  the  great  interests  of 
society.  If  one-tenth  part  of  the  legislation  and  the  money  now  spent 
on  material  interests  were  spent  directly  on  the  i>eople,  the  material 
interests  would  largely  take  care  of  themselves. 

The  world  has  never  yet  fully  tested  the  power  of  educiition  in  form- 
ling  a  free  society,  unless  ancient  Athens  be  an  exception.  Though  educa- 
ition  in  the  true  sense  is  not  compatible  with  arbitrary  government,  and 
.must  produce  turbulence,  education  is  life  and  health  to  a  free  govern- 
ment. We  do  not  boast  of  our  popular  education  ;  it  might  be,  it  ought 
to  be  a  great. deal  l>etter.  Even  in  the  States  which  have  longest  had 
.school  systems,  children  on  an  average  do  not  get  much  over  five  months' 
.schooling  annually.  And  what  are  the  school  tesichers  of  America  com- 
.pared  with  what  .they  might  be;  and  how  many  subjects  ought  to  be 
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taught  to  the  i)eople,  that  are  wholly  omitted — moral,  social,  and  gov- 
enimental  subjects  of  the  gi-eatest  moment.  Some  i)eople  ridiculed 
General  Burnside's  bill  to  teach  the  virtues  in  the  public  schools,  but 
this  is  not  a  suggestion  to  be  whistled  down  the  wind.  AMiat  are  all 
the  things  about  which  there  is  so  much  legislation,  compared  with  a 
virtuous,  enlightened,  orderly,  industrious  people!  And  this  sort  of 
people  are  made,  not  born  ;  and  considered  in  mass  they^  must  be  made 
by  their  governments,  or  they  will  not  be  made  at  all. 

I  know  not  what  is  true  of  Northern  and  Western  States,  but  I  can 
say  for  my  State  and  for  most  of  the  Southern  States,  we  are  not  able 
to  educate  our  people  in  any  tolerable  sense;  we  are  too  i)oor  to  do  it 
A  few  years  ago  I  showed  this  conclusively  by  statistics,  and  many  of 
these  statement's  you  will  find  embodied  in  a  printed  document  prepared 
by  Hon.  A.  H.  H.  Stuart,  of  Virginia,  and  presented  to  the  meeting  of 
the  Peabody  trustees  held  on  yesterday ;  and  I  still  have  a  few  copies 
of  my  original  argument.  There  has  not  been  much  increa.se  in  financial 
ability  in  these  States  since  that  time — no  increase  on  an  average  in  my 
own  State,  so  far  as  I  can  judge.  And  every  well  informe^l  man  knows 
that,  whatever  be  the  wants  of  a  State,  her  power  of  taxation  has  a  limit 
beyond  which  it  must  not  go.  By  which  is  meant,  not  simply  that  there 
is  a  point  beyond  which  the  people  will  not  go,  but  a  i>oint  beyond  which 
they  ought  not  to  go.  It  is,  I  think,  a  settled  principle  that  taxation 
must  keep  within  the  average  annual  profits  of  the  taxpayers ;  when  it 
begins  to  eat  into  the  capital  of  the  country',  it  is  like  consumption  of 
the  lungs  in  the  human  constitution :  decline  sets  in  from  that  point. 
And  there  is  no  form  of  obligation  which  imiwses  upon  a  State  the  act 
of  felo  de  se. 

A  State  maj'  press  nearer  to  the  extreme  verge  of  ability  in  levying 
taxe-s  for  education  than  for  almost  any  other  object,  because  education 
is  a  reproductive  force.  But  inasmuch  as  this  force  is  gradual  and  some- 
what slow  in  producing  its  effects,  the  cost  of  education  might  in  some 
cases  reduce  the  vitality  of  a  State  to  so  Iowa  point  that  a  fatal  decline 
would  set  in  before  the  point  of  reaction  could  be  reached. 

No  doubt  bold  assertions  have  been  made  without  much  reference  to 
the  facts  in  regard  to  the  ability  or  want  of  ability  of  some  States  to 
increase  taxes,  men  being  tempt4id  to  take  one  side  or  the  other,  acconl- 
ing  to  their  sentiments  on  other  questions ;  but  I  fear  that  in  a  number 
of  southern  States  the  extreme  limit  of  taxation  has  been  reached.  Al- 
though the  ratio  of  taxes  to  the  amount  of  property  is  less  than  in  some 
prosperous  States,  the  ratio  of  taxes  to  annual  profits  is  exceedingly 
large.  A  low  rate  of  taxation  on  a  people  not  improving  is  more  op- 
pressive than  a  high  rate  on  a  prosperous  people. 

And  in  the  South  public  education  is  a  more  costly  affair  than  it  is  in 
the  North,  because  of  the  necessity  for  having  separate  schools  for  white 
and  colored  children.  If  there  are  forty  school  children  in  a  neighbor- 
hood, and  one-half  of  them  are  white  and  the  other  half  colored,  there 
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must  be  two  school-houses  and  two  teachers,  where  otherwise  one  would 
he  sufficient.  It  is  idle  for  any  one  to  suggest  a  mixture  of  the  races. 
It  can't  be  done.  We  must  educate  in  separate  schools,  or  not  at  all. 
Wlien  the  ratio  of  the  school  tax  is  considered  it  will  be  seen  that  most 
of  the  Southern  States  are  making  liberal  appropriations  for  education. 
But  these  appropriations  must  be  greatly  increased  before  the  people 
can  receive  the  training  demanded  by  the  public  safety.  And  we  must 
educate  or  surrender,  and  accept  the  destiny  of  Spain,  and  Turkey, 
and  Mexico.  We  can  become  the  Boeotia,  the  Ireland,  the  Poland  of 
the  American  Government.  We  can  die  as  to  civilization,  a«  many 
states  have  died  before ;  we  can  hang  as  a  body  of  death  on  the  back 
of  the  Great  Republic.  But  does  the  nation  desire  this  !  If  not,  why 
is  it  that  a  measure  which  has  more  medicine  in  it  for  the  healing  of 
the  nation  than  all  else  put  together  ha«  been  so  slow  of  recognition  in 
quarters  where  prompt  sympathy  might  justly  have  been  anticipated  ! 

On  what  principle  of  humanity  or  self-interest  could  the  nation  justify 
indifference  to  a  group  of  States  which  have  in  them  even  now  so  much 
that  is  admirable,  so  many  men  and  women  of  the  highest  type,  so  many 
young  men  in  whose  blood  courses  the  culture  of  centuries,  so  many 
warm  hearts  that  could  be  made  enthus  iastic  for  their  country  f  These 
are  the  elements  which  give  dignity  and  moral  power  to  a  nation ;  and 
that  government  is  blind  or  jaundiced  which  will  allow  such  glories  to 
perish. 

And  to  these  add  the  matenal  outcome  of  these  southern  States  in 
their  mineral  wealth,  in  their  tobacco,  cotton,  rice,  sugar,  tropical 
fruits ;  and,  in  the  future,  tea  certainly,  and  perhaps  cofifee,  cinchona, 
and  many  other  valuable  productions  not  yet  introduced.  By  the  fiat 
of  God  the  nation  must  look  south  for  these  things  or  do  without 
them. 

Now  ought  a  proposition  to  give  a  very  little  help  to  a  very  great 
cause  like  this — ought  such  a  proposition  to  be  compelled  to  watch  and 
scheme  and  fight  for  even  a  half  hour's  consideration  on  the  floor  of 
Congress?  And  may  not  Congress  with  all  propriety  do  what  we  ask! 
One  of  the  chief  functions  of  every  government  is  to  avert  dangers  and 
cure  evils  which  are  beyond  the  ability  of  the  members  affected.  In- 
deed there  is  no  definition  of  the  object  of  government  which  will  bear 
examination  except  this,  that  its  object  is  the  good  of  the  people.  I  do  not 
forget  the  complex  nature  of  our  American  Government.  I  was  brought 
up  on  the  controversy  as  to  State  rights  and  Fexleral  rights;  but,  with* 
out  rearguing  dead  issues,  it  might  be  enough  for  us  to  say  that  this  is 
not  like  ordinary  petitions  for  aid ;  it  is  simply  asking  for  a  return,  to 
the  owners,  of  property  which  Congress  is  holding  as  fiduciary,  and 
which  the  suflering  owners  need  for  necessary  current  expenses.  There 
need  not  be  any  constitutional  qualms  on  the  subject.  And,  even  if 
anybody  would  wish  to  honor  the  ashes  of  a  defunct  controversy,  he 
would  get  his  fingers  dreadfully  burned  if  he  were  to  act  upon  it.     For 
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here  is  Congress  now  actively  engaged  in  the  work  of  improving  har- 
bors, deepening  rivers,  establishing  light-houses,  granting  sabsidies  to 
railroads,  geologizing  the  Eocky  Mountains,  surveying  the  country  in 
order  to  have  accurate  maps  and  charts,  maintaining  life  saving  stations 
along  the  coast,  and  engaging  in  other  wise  and  beneficent  enterprises. 
If  Congress  may  do  these  things,  there  can  be  no  question  as  to  its 
power  to  make  appropriations  in  aid  of  the  most  important  of  all  causes, 
the  formation  of  national  character  and  the  rescue  of  the  people  from 
degradation  and  misery. 

THE   NKCiHO. 

Coming  as  I  do  from  a  southern  State,  Mr.  President  and  brother 
superintendents,  you  will  expect  me  to  say  something  siiecially  about 
the  negro,  whose  fate  is  to  be  determined  largely  by  what  tlie  Feileral 
Government  does  for  him  or  leaves  undone. 

It  is  just  ten  years  since  I  entered  upon  my  present  work;  and  I  have 
studied  nothing  so  much  as  the  negro,  because  he  is  an  enigma,  and 
yet  a  part  of  my  work.  I  have  seen  him  in  all  sections  of  my  own  State. 
I  have  read  everything  1  could  find  in  regard  to  him  eveiywhere.  I 
have  listened  to  everything  pro  and  con  that  anybody  had  to  say  about 
him.  And  my  impression  in  regard  to  his  spirit  and  capacity  is  just 
this : 

(1)  He  wants  to  do  right,  and  he  is  tbe  most  amiable  of  the  races.  He 
is  also  the  most  religious  of  human  beings,  and  the  character  of  his  re- 
ligion is  improving.  It  controls  his  daily  life  more  than  formerly.  Among 
these  people  there  are  many  centres  of  great  moral  power. 

(2)  The  negro  craves  education,  and  I  believe  that  this  desire  has  in- 
creased. It  certainly  lijus  not  diminished.  He  makes  fully  as  great 
sacrifices  to  send  his  children  to  school  as  the  laboring  classes  of  whites. 

(3)  The  civilization  of  the  race  is  progressing,  and  even  fiister  than 
his  thoughtful  friends  anticipated. 

(4)  The  negro  is  fond  of  politics,  and  he  has  just  one  principle  of 
political  action,  and  that  is  to  go  with  those  who  will  do  most,  or  lead 
him  to  think  they  will  do  most,  to  advance  his  interest.  He  has  an  eye 
to  the  past,  but  a  much  sharper  eye  to  the  future.  He  has  no  strong 
faith  in  men  or  parties,  and  he  will  go  hither  and  thither  according  as 
his  confidence  is  gained  at  the  moment.  He  is  most  suspicious  of  those 
who  have  heretofore  formed  the  controlling  element  in  southern  society 
and  politics.  There  are  occasional  divisions  of  political  sentiment  among 
the  negroes,  but  the  great  body  of  them  move  in  miiss,  thus  giving  an 
illustration  of  "  the  unanimity  of  ignorance.'' 

(5)  But  finally,  as  a  class,  they  are  in  chai'acter  weak  and  ignorant, 
and  hence  to  that  extent  a  dangerous  element  in  society.  We  cannot 
•expect  that  the  mass  of  them,  any  more  than  the  mass  of  ignorant  white 
people,  will  be  controlled  by  high  and  broad  views  while  in  their  pres- 
ent condition ;  and  there  is  no  way  of  making  them  safe  members  of 
society  but  by  educating  them.    The  negroes  are  a  highly  improvable 
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race.  A  surprising  proportion  of  enlightened,  right  thinking  men  have 
aheady  risen  fix)in  their  ranks,  men  who  have  taken  a  respectable  posi- 
tion :  some  in  the  learned  professions,  some  in  editing  and  printing  news- 
papers, and  some  in  the  management  of  business ;  and,  what  is  not 
less  commendable,  great  numbers  are  living  worthy  lives  in  the  humble 
occupations.  The  colored  children  learn  well  at  school  and  show  good 
effects  promptly.  But  the  kind  and  amount  of  education  they  are  re- 
ceiving or  can  receive  with  our  present  means  is  wholly  inadequate  to 
the  great  work  of  fitting  them  as  a  race  for  duties  laid  upon  them  by 
the  Federal  Government.  And  the  race  generally  is  far  below  the  demands 
made  upon  it.  No  stronger  claim  to  education  ever  existed  than  the  claim 
of  the  negro  race  in  these  Southern  States  upon  the  Government  which 
set  them  free  and  made  them  citizens ;  and  this  claim  will  be  rung  in 
the  ear  of  Congress  until  itis  responded  to.  It  is  a  great  plea  of  so  much 
force  in  itself  and  supported  by  collateral  reasons  of  such  tremendous 
weight  that  it  must  prevail. 

SUMMARY. 

In  conclusion,  the  points  made  or  assumed  in  the  remarks  now  made 
are:  (1)  That  there  is  an  enormous  and  most  dangerous  mass  of  igno- 
rance existing  in  the  whole  United  States,  and  that  this  is  particularly 
true  of  the  southern  States,  where  the  poor  circumstances  of  the  people 
forbid  an  effective  system  of  common  school  education ;  (2)  that  these 
ignorant  classes,  white  and  colored,  improve  readily  under  right  influ- 
ences ;  (3)  that  we  have  entered  upon  a  peculiarly  critical  period,  in 
which  there  is  an  ominous  disposition  on  the  part  of  the  masses  of  the 
people  to  discard  old  leadership  and  to  lay  hold  of  the  controlling  forces 
of  society ;  (4)  that  safety  and  Justice  alike  demand  that  the  people 
shaU  be  educated  in  right  views  and  habits,  and  thus  be  made  the  un- 
conquerable defenders  of  order  and  property ;  (5)  that  the  subject  de- 
mands the  immediate  attention  of  the  Congress  of  the  United  States. 

THE  BILLS   BEFORE   CONGRESS. 

There  are  now  two  bills  before  Congress — one  before  the  Senate  and 
one  before  the  House — ^^each  of  which  provides  that  the  proceeds  of  the 
public  lands  shall  be  set  apart  for  education.  But  there  are  important 
differences  between  these  bills.  The  one  before  the  Senate  (Xo.  133) 
adds  to  the  income  from  lauds  the  income  also  from  patents.  Both  bills 
contain  the  excellent  feature  that  for  the  first  ten  years  the  apportion- 
ment among  the  States  shall  be  made  on  the  basis  of  the  illiterate  pop- 
ulation over  ten  years  of  age ;  but  the  Senate  bill  requires  that  one- 
third  of  the  money  shall  be  given  to  the  agricultural  colleges  established 
imder  the  congressional  act  of  1862.  This  I  regard  as  a  very  objection- 
able feature.  It  is  well  known  that  as  a  rule  these  colleges  have  been 
fetilures ;  but  even  if  they  were  less  open  to  criticism  their  claims  for 
subsidy  are  insignificant  compared  with  the  claim  of  the  great  body  of 
6c  I  ^^ 
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the  people  for  a  decent  common  school  education.  The  House  bOl  (So. 
334)  provides  that  one-fourth  of  this  money  shall  be  given  to  those  col- 
leges unless  "  the  State  legislature  shall  otherwise  direct."  This  is  better, 
but  it  would  have  been  still  better  to  say  that  one-fourth  may  be  so 
given. 

The  Senate  bill  provides  also  that  after  the  first  year  the  income  from 
lands  and  patents  shall  be  invested  and  only  the  interest  apportioned. 
This  would  be  affording  a  very  slight  relief  to  States  which  ai-e  now  in 
great  need  and  whose  circumstances  may  be  expected  to  improve.  The 
House  bill  for  the  first  five  years  distnbutes  the  whole  income,  and  after 
five  years  distributes  half  and  invests  half.  This  is  far  better.  The 
pinch  with  the  Southern  States  is  now. 

The  terms  on  which  this  money  is  to  be  distributed  are  wholly  unob- 
jectionable, and  include  no  kind  or  degree  of  control  by  the  Federal 
Gk)vernment  over  education  in  the  States.  Nothing  is  required  but  a 
report  showing  that  the  money  has  been  applied  to  the  free  education 
of  the  children.  I  think  it  would  be  well  to  require  that  this  report 
should  contain  a  summary  of  the  educational  statistics  of  the  State  for 
the  benefit  of  the  Bureau  of  Education. 

Mr.  Orr,  of  Georgia,  followed,  indorsing  very  fully  the  i>oints  made 
by  Mr,  Bufifner,  but  excused  himself  from  making  any  extended  remarks, 
saying  he  had  already  discussed  the  subject  before  the  association,  and 
his  speech  had  been  printed  and  extensively  circulated. 

Messrs.  Phu-brick,  Wickersham,  and  Armstrong  each  spoke 
briefly,  but  very  cordially  indorsed  Mr.  Euffiner's  resolution,  which  was 
adopted  unanimously. 

The  department  then  adjourned  sine  die. 
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APPENDIX    A. 

LAWS  RELATING  TO  THE  ESTABLISHMENT  AND  GOVERN- 
MBNT  OF  THE  STATE  PUBLIC  SCHOOL  FOR  DEPENDENT 
CHILDREN,  LOCATED  AT  COLD  WATER,  MICH. 

The  first  eight  sections  are  omitted,  as  they  relate  only  to  the  location  of  the  school 
and  the  constraction  of  the  hnildings. 

Sec.  9.  The  general  supervision  and  government  of  8ai<l  State  puhlic  school  shall  he 
Tested  in  a  board  of  control,  to  consist  of  three  members,  who  shall  bo  appointed  by  the 
goremor,  by  and  with  the  advice  and  consent  of  the  senate,«the  members  of  which  board 
shall  hold  their  offices  for  the  respective  terms  of  two,  four,  and  six  years  from  the 
last  day  of  the  session  of  the  legislature  next  aft-er  the  completion  of  said  State  public 
sehool  building  and  until  their  successors  shall  be  appointed  and  qualified,  said 
respective  terms  of  office  to  be  designated  in  their  several  appointments ;  and  there- 
after there  shall  be  one  of  said  board  appointed  every  two  years,  whose  term  of  office 
shall  continue  for  six  years,  or  until  his  successor  is  appointed  and  qualified.  The 
members  of  said  board  shall  constitute  a  body  corporate,  under  the  name  and  stylo  of 
the  "Board  of  Control  of  the  State  Public  School,"  with  the  right  of  suing  and  being 
sued,  of  making  and  using  a  common  seal,  and  altering  it  at  pleasure.  That  said 
board  of  control  shall  have  the  power  of  taking  and  holding,  bj'  purchase,  gift,  dona- 
tion,  device,  or  bequest,  real  or  personal  estate  to  be  applied  to  the  use  of  the  institu- 
tion. 

Sec.  10.  It  shall  be  the  duty  of  said  board  of  control  to  meet  once  in  three  months 
on  its  own  adjournments,  and  oftener  if  necessary ;  that  the  said  board  shall  elect 
from  its  own  number  a  president,  secretary,  and  treasurer,  each  of  whom  shall  hold  his 
office  during  the  pleasure  of  said  board ;  that  the  said  treasurer  shall  give  his  bond  to 
the  people  of  this  Stat-e,  with  two  or  more  sufficient  sureties  to  be  approved  by  said 
board  and  the  governor,  in  the  penal  sum  of  at  least  ten  thousand  dollars,  or  in  such 
additional  penal  sum  as  said  board  may  require,  conditioned  for  the  faithful  perform- 
ance of  the  duties  required  of  him  by  law,  and   to  account  for  and  pay  over  as 
required   by    law    all    moneys   received    by    him    as    such    treasurer.      The    said 
board  of  control  shall  establish  a  system  of  government  for  the  institution,    and 
shall  make  all  necessary  rules  and  regulations  for  enforcing  discipline,  imparting 
instruction,  preserving   health,  and   for  the    [proper]    physical,   intellectual,    and 
moral  training  of  the  children.    The  said  board  shall  appoint  a  superintendent,  a 
matron,  and  such  other  officers,  teachers,  and  employds  as  shall  be  necessary,  who 
shall  severally  hold  their  offices  or  places  during  the  pleasure  of  said  board  ;  aud  that 
said  board  shall  prescribe  their  duties  and  lix  their  salaries,  subject  to  the  approval  of 
the  governor. 

Sec.  11.  There  shall  be  received  as  pupils  in  said  school  those  children  who  are  declared 
dependent  on  the  public  for  support,  as  provided  in  thi*  act,  who  are  over  three  and 
under  fourteen  years  of  age,  and  who  are  in  suitable  condition  of  body  aud  mind  to 
receive  instruction.  That  said  board  is  authorized,  in  admitting  children,  to  give 
preference  to  those  under  twelve  years  of  age.  That  those  admitted,  unless  sent  from 
the  institution  as  provided  by  this  act,  shall  be  retained  until  they  are  sixteen  years 
of  age,  and  may  be  retained  after  that  age,  in  the  option  of  said  board,  until  a  home 
is  procured  for  them.    That  said  board  is  authorized  to  return  to  the  county  sending 
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it  any  child  when  it  shall  become  sixteen  years  of  age  and  no  home  has  been  pro- 
cured,  or  whenever  after  its  admission  it  shall  be  ascertained  to  the  satisfaction  of 
said  boanl  that  the  child  was  of  unsound  mind  or  unsound  body  at  the  time  of  its 
admission,  or  if  for  any  other  reason  said  board  shall  consider  said  child  an  improi>er 
inmate  of  said  school ;  that,  in  the  case  of  the  return  of  any  child  as  herein  provided 
to  the  county  sending  it,  the  guardianship  of  this  board  shall  cease,  and  the  child 
shall  again  become  a  charge  on  the  county  sending  it.  The  said  board  of  control  shall 
report  in  writing  to  the  su]>erint«ndents  of  the  county  poor  of  the  proper  county  the 
reason  for  returning  the  child. 

Skc.  12.  The  children  in  such  school  shall  be  maintained  and  educated  in  the 
branches  usually  taught  in  common  schools,  and  shall  have  proper  i>hysical  and 
moral  training. 

Sec.  13.  It  is  declared  to  bo  the  object  of  this  act  to  provide  for  such  children  only 
temporary  homes  until  homes  can  l>e  procured  for  them  in  families.  It  shall  bo  the 
dutj'  of  such  board  of  contn>l  to  use  all  diligence  to  provide  suitable  places  in  good 
families  for  all  such  pupils  as  have  i*e«eived  an  elementary  education ;  and  any  other 
pupils  may  be  placed  in  good  families  on  condition  that  their  education  shall  be  pro- 
vide<l  for  in  the  public  schools  of  the  town  or  city  where  they  may  reside.  That  said 
board  of  control  are  hereby  made  the  legal  guardians  of  all  the  children  who  may  be- 
come inmat«s  of  said  school,  with  authority  to  bind  out  any  child  to  a  pursuit  or  trade 
during  minority,  under  a  contract  insuring  the  child  kind  and  proper  treatment  and 
a  fair  elementary  education. 

Sec.  14.  That  whenever  there  shall  be  sufhcient  room  for  the  reception  of  the  clasa 
of  children  described  in  this  act  in  such  State  public  school,  no  such  children  shall 
hereafter  be  maintained  in  county  poorhouses.  That  in  receiving  such  children  into 
such  school  preference  shall  l>e  given  tirst  to  dependent  and  indigent  orphans  or  half 
orphans  of  deceased  soldiers  and  sailors  of  this  State. 

Sec.  15.  As  soon  as  the  State  public  school  buildings  are  ready  for  the  admissicm  of 
inmates,  and  thereafter  semiannually,  and  whenever  in(iuired  of  by  the  superintend- 
ents of  the  poor,  it  shall  be  the  duty  of  the  secretary  of  the  board  of  control  to  notify 
the  superint^^ndents  of  the  poor  of  each  county  how  many  children  of  the  county  noti- 
fied can  be  received  in  said  school.  That  the  admission  for  dependent  children  in 
said  school  shall  be,  as  near  as  practical,  divided  among  the  several  counties  in  pro- 
portion to  the  number  of  dependent  children  in  each.  That  it  shall  be  the  duty  of  the 
superintendents  of  the  poor  of  each  county  to  forward  to  said  school  any  dependent 
and  neglected  children  that  are  entitled  by  this  act  to  admission  thereto  in  the  man- 
ner herein  provided.  All  expenses  attending  the  forwanling  of  such  children,  and  of 
the  examination  herein  provi<le<l  for,  and  of  returning  to  the  counties  where  they  be- 
long children  not  entitled  to  admission,  shall  lie  defrayed  by  the  county  to  which  they 
belong,  by  the  county  treasurer,  out  of  the  funds  appropriated  to  the  support  of  the 
poor  belonging  to  such  county,  after  being  allowed  and  certified  by  the  county  super- 
intendents. 

Section  15  was  amended  April  5,  le75,  by  the  following  section :  "  The  expense  of 
transportation  of  children  who  may  be  sent  to  said  school  pursuant  to  law  shall  be 
audite<l  by  the  board  of  State  auditors  and  paid  out  of  the  general  fund." 

Sec.  16.  Before  the  superintendents  of  the  poor  shall  send  any  child  to  said  school, 
they  shall  cause  him  to  be  brought  before  the  judge  of  probate  in  the  county  where 
the  child  belongs,  for  examination  by  the  judge  of  probata?  iis  to  his  alleged  depend- 
ence ;  and  it  shall  be  the  duty  of  the  superint<>ndent8  of  the  poor  of  each  county,  in 
the  case  of  children  in  the  poorhouses  or  other  children  which  shall  be  found  in  a 
stat«  of  want  or  sufteriug  or  being  abandoned  or  improperly  exposed,  or  children  in 
any  orphan  asylum  where  the  officers  thert^of  desire  to  surrender  them  to  the  care  of 
the  State,  whenever  there  shall  be  a  vacancy  for  their  county  in  said  school,  to  bring 
such  children  before  the  said  judge  of  probate  for  said  examination ;  and  it  shall 
thereupon  be  the  duty  of  the  said  judge  of  probate  to  investigate  the  facts  in  each 
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case  and  ascertain  whether  sach  children  are  dependent ;  their  ages,  names,  and  resi- 
dence of  parents,  and  in  what  connty,  poorhonse,  or  ori)han  asylum  they  have  been 
kept,  if  any,  and  for  how  long  a  time ;  and  said  judge  of  probata  shall  have  power  to 
compel  the  attendance  of  witnesses,  and  may,  in  his  discretion,  request  the  attendance 
of  the  prosecuting  attorney  for  such  examinations ;  and,  if  so  requested,  i1^  shall  be 
the  duty  of  such  prosecuting  attorney  to  attend  in  behalf  of  the  county.  The  parents 
or  any  friend  may  appear  in  behalf  of  any  child,  and,  in  his  discretion,  the  said  judge 
of  probate  may  request  any  supervisor  of  any  town  or  ward  to  appear  in  behalf  of  any 
child ;  and  if,  on  such  examination,  the  said  judge  of  probate  shall  find  that  any  child 
is  dependent  and  neglected,  he  shall  enter  such  finding  by  a  proper  order  in  the  jour- 
nal of  the  probate  court  iu  his  office,  and  shall  deliver  to  the  superintendent  of  the 
poor  procuring  such  examination  a  certified  copy  of  such  order,  which  shall  contain , 
besides  said  findings,  a  statement  of  the  facts,  so  far  as  ascertained,  as  to  the  age  of 
the  child,  names  and  residence  of  parents,  and  name  of  the  county  poorhouse  or  orphan 
asylum  where  the  child  has  been  maintaiued,  and  the  length  of  time  of  such  mainte- 
nance ;  and  in  the  case  of  the  examination  of  two  or  more  children  at  the  same  time, 
only  one  order  need  be  made ;  and  said  certifitnl  copy  of  said  order  shall  be  delivered 
with  the  child  at  said  school  to  the  superintendent  thereof. 

Sec.  17.  It  shall  be  the  duty  of  said  board  of  control  to  provide  and  always  keep 
open  for  inspection  of  all  i>ersons  desiring  to  examine  it  a  book  in  which  shall  be  reg- 
istered the  names  and  ages  of  the  children  received  in  said  school,  aud  the  residence 
of  parents  as  near  as  can  be  ascertained,  in  which  book  shall  also  bo  recorded  the 
date  when  the  child  is  received  and  when  the  child  loft  the  school,  and  whether  the 
child  was  apprenticed,  placed  in  a  family,  or  otherwise,  and,  if  placed  in  a  family, 
the  name,  residence,  and  occupation  of  the  head  of  such  family,  and,  if  apprenticed, 
to  whom. 

Sec.  19.  The  said  board  of  control  is  authorized  to  designate  some  officer,  teacher, 
or  other  em])loy^  connected  with  said  school  to  act  as  the  agent  thereof,  and  who  shall 
act  in  that  capacity  during  the  pleasure  of  said  board  of  control,  and  shall  be  known 
as  the  agent  of  the  State  public  school;  and  bis  duties  as  such  agent  shall  be  pre- 
scribed by  said  board,  and  shall  include  the  visiting,  as  often  and  at  such  times  as 
said  board  of  (control  shall  determine,  any  aud  all  children  placed  in  charge  of  any 
person  by  said  lK)ard  of  control ;  to  inquire  into  the  condition  of  such  children,  and 
make  such  investigation  as  may  be  necessary  in  relation  thereto,  and  report  the  same 
to  said  board  of  control ;  to  investigate  all  applications  to  take  such  children,  by 
adoption  or  otherwise,  to  such  suitable  persons  who  are  willing  to  adopt,  take  charge 
of,  or  otherwise  take  and  keep  any  children  sent  to  said  school,  and  to  enter  into  a 
contract  in  writing,  in  l)ehalf  and  under  the  instructions  of  said  board  of  control,  with 
the  i)ersons  taking  such  child ;  and  all  such  contracts  shall  contain  a  clause  reserving 
to  said  board  of  control  the  right  to  withdraw  the  child  from  any  person  having  him 
when,  in  the  opinion  of  the  board,  the  welfare  of  the  child  re<iuirc8  it.  The  said 
agent,  while  acting  as  such,  shall  be  paid  his  necessary  travelling  expenses  by  the 
treasurer  of  said  board  of  control,  after  being  allowed  and  certified  by  said  board  of 

control.  ^ 

Sec.  20.  The  said  board  of  control  shall  make  out  biennially  and  report  to  the  legis- 
lature at  its  regular  session  a  detailed  statement  of  the  operations  of  said  institution 
for  the  two  years  closing  with  the  fiscal  year  preceding  said  session,  which  shall  in- 
clnde  a  re])ort  of  the  treasurer  of  the  board  of  all  receipts  and  disbursements  for  the 
Mune  period.  It  shall  also  be  the  duty  of  said  board  to  cause  to  be  mode  out  by  the 
superintendent  or  other  proper  officer  and  forwarded  to  the  office  of  the  8ux)erintcndent 
of  public  instruction,  on  or  before  the  first  day  of  November  in  each  year,  a  rei)ort 
for  the  fiscal  year,  setting  forth  the  condition  of  the  institution,  the  amount  of  re- 
eeipts  and  expenditures,  the  number  of  teachers  and  other  officers  and  compensation 
of  each,  the  number  of  inmates  that  have  received  instruction,  the  studies  pursued 
and  the  books  used ;  also,  the  mode  of  instruction  and  discipline  prescribed,  and  such 
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other  information  and  saggestions  as  may  be  deemed  important  or  the  Baperintendent 
of  public  instruction  may  require  to  embody  in  the  report  of  his  department.  The 
members  of  said  board  shall  be  allowed  the  expenses  necessarily  incurred  by  them  in 
the  discharge  of  their  official  duties  and  three  dollars  per  day  for  their  official  ser- 
vices actually  and  necessarily  performed,*  which  shall  be  audited  by  the  board  of 
State  auditors. 

Sec.  21.  That  whenever  the  superintendents  of  the  poor  of  any  county  shall  bring 
any  child  before  the  Judge  of  probate  for  examination  as  to  his  alleged  dependence, 
as  provided  in  section  sixteen  of  this  act,  they  shall  present  to  said  judge  an  applica- 
tion in  writing,  which  shall  be  lilcd  in  his  office  for  such  examination,  which  shall  be 
signed  by  at  least  two  of  said  superin tendon ts,  in  which  they  shall  certify  that  in 
their  opinion  the  child  named  is  dependent  on  the  public  for  support,  and  that  he  has 
no  parents  against  whom  his  support  can  be  enforced,  as  provided  in  chapter  forty- 
nine  of  the  compiled  laws  of  eighteen  hundred  and  seventy-one. 

Sec.  22.  That  the  superint'eudent  or  agent  or  board  of  control  of  the  State  public 
school  is  hereby  authorized  to  consent  to  the  adoption  of  any  child  who  has  or  shall 
become  an  iumate  of  said  institution  by  any  person  or  persons  pursuant  to  the  pro- 
visions of  au  act  entitled  an  act  to  provide  for  changing  the  names  of  minor  adopted 
children  and  of  other  persons,  approved  February  second,  eighteen  hundred  and  sixty- 
one,  and  that  on  such  adoption  the  said  board  of  control  shall  cease  to  be  the  guardian 
of  the  child  so  adopted. 

Sec.  23.  That  whenever  on  [the]  examination  provided  for  in  this  act  the  Judge  of 
probate  shall  determine  that  the  child  is  dependent  on  the  public  for  support,  he  shall 
cause  it  to  be  examined  by  the  county  physician,  if  there  be  one,  and,  if  not,  then  by 
a  respectable  practising  physician,  and  shall  in  no  case  enter  the  order  in  his  journal 
showing  the  child  is  admissible  to  this  school  unless  the  physician  making  such  ex- 
amination shall  certify  in  writing,  under  oath,  filed  in  said  court,  that  the  child 
examined  by  him  is,  in  his  opinion,  of  sound  mind  and  has  no  chronic  or  contagious 
disease,  and  in  his  opinion  has  not  been  exposed  to  any  contagious  disease  within  fif- 
teen days  previous  to  such  examination  before  the  judge  of  probate ;  that  a  copy  of 
such  certificate  shall  be  attached  to  the  other  papers  provided  by  this  act,  to  accom- 
pany each  child  to  this  school. 

DUTIES  OP  COUNTY    AGENT    REPRESENTINO    STATE    BOARD    OF    COR- 
RECTIONS AND  CHARITIES. 

Section  1.  The  people  of  the  State  of  Michigan  enactf  That  the  governor  may  appoint 
in  each  county  of  this  Stat43  an  agent  of  the  board  of  State  commissioners  for  the  gen- 
eral supervisiou  of  charitable,  penal,  pauper,  and  reformatory  institutions,  who  shall 
hold  his  office  at  the  pleasure  of  the  governor.  *  •  •  gaid  agent  shall  receive  aa 
compensation  for  his  time  and  serviC'CS  his  actual  expenses  necessarily  incurred  while 
engaged  in  the  performance  of  his  duties  under  this  act,  on  being  fully  stated  in  ac- 
count and  verified  by  the  affidavit  of  the  agent,  together  with  the  sum  of  three  dollars 
in  full  for  his  services  in  each  case  investigated  and  reported  upon,  as  hereinafter  pre^ 
scribed ;  [which]  when  approved  by  the  governor,  shall  be  jiaid  by  the  State  treasurer,  on 
the  warrant  of  the  auditor  general,  out  of  any  money  in  the  treasury  not  otherwise  ap- 
propriated :  Provided^  That  the  sum  so  allowed  for  the  services  of  such  agent  in  any 
county,  except  the  county  of  Wayne,  shall  not  in  any  one  year  exceed  the  sum  of  one 
hundred  dollars,  and  that  in  the  county  of  Waj'ne  the  sum  so  allowed  for  such  ser- 
vices shall  not  in  anv  one  vear  exceed  the  sum  of  two  hundred  dollars. 

Sec.  3.  Said  agent  shall  as  often  as  once  in  each  year  visit  all  children  resident  in 
the  county  for  which  ho  is  appointed  who  shall  have  been  indentured  or  placed  in 
charge  of  any  person  therein  by  any  State  board  or  officer  of  the  State,  and  shall  in- 
quire into  the  management,  condition,  and  treatment  of  such  children,  and  for  that 
purpose  may  have  private  interviews  with  such  children  at  any  time ;  and  if  it  shall 
come  to  the  knowledge  of  such  agent  that  any  child  thus  placed  in  charge  of  any  per- 
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son  aa  aforesaid  is  neglected,  abased,  or  improperly  treated  by  the  person  haying  such 
child  in  charge,  or  that  the  person  holding  the  child  is  unfit  to  have  the  care  thereof, 
he  shall  rei>ort  the  fact  to  the  board  or  officers  of  the  institution  by  which  such  child 
was  indentured,  and  such  board  or  officers  shall  cancel  the  contract  and  cause  the 
child  to  be  returned  to  the  institution  from  whence  he  or  she  was  taken,  or  indentured 
to  some  other  person,  or  to  be  discharged,  in  the  discretion  of  the  board  of  officers.  In 
all  contracts  or  indentures  for  binding  out  children  from  any  State  institution  the 
officers  making  the  same  shall  expressly  reserve  the  right  to  cancel  the  contract  when- 
STer  in  their  judgment  the  interests  of  the  child  are  not  properly  cared  for. 

Ssc.  4.  No  child  shall  be  indentured,  adopted,  or  taken  during  minority  by  any 
person  not  of  kin  thereto  from  a  State  institution  until  notice  of  an  application  there- 
for has  been  given  to  the  agent  aforesaid  residing  in  the  county  from  which  such  ap- 
plication is  made,  and  until  his  report  in  writing,  made  after  an  inyestigation  into  the 
propriety  thereof,  has  been  made  and  filed  with  the  officers  of  such  institution.  And 
all  applications  for  the  release  or  discharge  of  any  children  so  indentured  or  placed  in 
charge  of  persons  in  such  county  shall  be  given  to  said  agent  for  his  report  in  like 
manner. 

Sec.  5.  It  shall  be  the  duty  of  said  agents  in  their  respective  counties  to  seek  out 
suitable  persons  who  are  willing  to  adopt,  take  charge  of,  educate,  and  maintain 
children  arrested  for  offenses,  committed  to  any  State  institution,  or  abandoned  and 
neglected  children  in  charge  of  any  State  institution  or  officers,  and  to  give  notice 
thereof  to  the  boards  or  officers  having  authority  to  dispose  of  such  children.  And 
said  agents  shall  from  time  to  time  make  report  of  their  doings  under  this  section  to 
the  board  of  which  they  are  agents. 

Sec.  6.  *  *  *  Said  agent  shall  also  keep  a  brief  history  of  each  child  within  his 
county  discharged  as  aforesaid,  in  a  manner  and  form  to  be  prescribed  by  the  board 
of  which  he  is  agent,  and  report  the  same  from  time  to  time  to  said  board  as  it  may 
nquire,  to  the  end  that  the  effect  of  the  treatment  and  discipline  of  the  several  in- 
stitutions of  the  State  for  the  care  and  reformation  of  juvenile  delinquents  upon  their 
discharge  therefrom  may  be  better  known  and  understood. 

Sec.  7.  This  act  shall  not  apply  to  any  county  of  the  State  in  which  no  agent  shall 
he  appointed  by  the  governor  under  and  by  virtue  of  the  provisions  hereof. 

REGULATIONS  OF   THE    BOARD  OF  CONTROL  CONOERNINa  REOEIYINa 

AND  INDENTURINa  CHILDREN. 

(1)  The  superintendent  is  authorized  and  instructed  to  be  and  act  as  the  agent  of 
the  State  Public  School.  All  correspondence  between  the  institution  and  county  offi- 
cials agents  of  the  board  of  corrections  and  charities,  and  those  to  whom  children  are 
indent  ured,  shall  be  conducted  by  him.  He  shall  divide  the  admissions  pro  rata 
amongthe  counties,  as  provided  by  law,  and  shall  notify  county  officials  when  chil- 
dren can  be  admitted.  When  practicable,  on  receiving  new  children,  they  shall  be 
detained  ten  days  in  the  hospital  for  quarantine. 

(2)  It  is  also  the  special  duty  of  the  agent  to  procure  good  homes  for  the  children 
and  supervise  them  after  indenture.  Ho  shall  cause  each  child  indentured  to  be 
visited  at  least  once  each  year  by  the  agent  of  the  State  board  of  charities  and  cor- 
rections of  the  proper  county  where  there  is  one,  and  where  there  is  none  by  some 
county  officer.  He  shall  also  require  the  person  with  whom  the  child  lives  to  report 
concerning  the  child  at  least  once  in  eacli  year.  It  shall  be  the  duty  of  the  agent  to 
see  that  all  contracts  of  indenture  are  faithfully  executed  and  that  aU  violations  of 
such  contracts  are  promptly  reported  to  the  board.  Whenever  he  shall  ascertain  that 
the  interest  of  the  child  requires  the  can  collation  of  any  such  contract,  he  is  author- 
ized, with  the  approval  of  the  agent  of  the  State  board  of  charities  and  corrections, 
to  return  such  child  to  the  school,  subject  to  the  action  of  the  board. 

(3)  No  child  shall  be  indentured  for  a  less  term  than  provided  by  laxv.    In  all  in- 
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denture  contracts  the  tinie  Axed  for  the  child  to  atttaid  school  will  be  detennined  by 
the  age  and  education  of  the  child  when  it  leaves  the  school.  It  will  be  the  object 
of  the  agent  to  secure  a  good  education  for  the  child  rather  than  the  payment  of 
money.  The  agent  will  make  special  efibrt  to  place  the  children  by  indenture  in  the 
country,  and  to  avoid  as  far  as  possible  placing  the  older  children  in  large  villages 
or  cities. 

(4)  No  child  is  to  be  retained  in  the  institution  when  it  can  be  placed  in  a  suitable 
home,  but  the  object  of  the  institution  is  not  to  hurry  children  into  poor  homes.  The 
welfare  of  the  child  is  the  first  and  last  object  to  be  attaine<l.  In  indenturing  and 
sujiervising  children,  especial  attention  is  requested  to  the  law  controlling  this  insti- 
tution. 

(5)  The  following  are  suggested  as  suitable  forms  for  applying  for  and  indenturing 
children.  In  addition  to  these,  the  superintendent  shall  prepare  and  use  suitable 
blanks  for  ascertaining  the  conditi(m  of  indentured  children  and  securing  the  faithful 
execution  of  the  indenture  contracts : 

STATE  OF  MICUIGAN. 

To  the  board  of  control  of  the  State  public  school : 

I  hereby  make  application  to  have ,  one  of  your  wards,  indentured  to 

me  during  minority,  pursuant  to  an  act  entitled  ^'An  act  to  establish  a  State  pablic 
school  for  dependent  and  neglected  children,"  approved  April  17,  1871,  and  the  acts 

amendatory  thereof.    I  am  a  resident  of ,  in  the  crfimty  of ,  and  my  i)ost- 

office  address  is .     My  occupation  is  that  of ,  and  my  home  consists  of  the 

following  real  estate  owned  by  me : .  My  family  consists  of  the  follow- 
ing members: .    The  district  school,  which  is  maintained  at  least  three 

months  ,each  year,  is —  mile-  from  my  residence. 

Dated ,  188-. 

To  the  board  of  control : 

After  a  careful  investigation,  I  hereby  certify  that  the  above-nameil  applicant  is  a 
resident  of  the  place  uameil  by  him,  where  he  has  a  good  home.  That  he  is  a  person 
of  good  moral  charact-er,  is  temperate,  does  not  sell  intoxicating  liquor  as  a  beverage, 
and  that  I  believe  he  will  properly  provide  for,  educate,  and  otherwise  faithfully  ex- 
eecut  the  contract  indenturing  the  child  to  him.> 

Dated, ,  188-. 

STATE  OF   MICHIGAN.— BOARD  OF  CONTROL  OF  THE   STATE   PUBUC    SCHOOL. 

This  agreement  between  the  board  of  control  of  the  State  public  school,  by  authority 
of  an  act  entitled  ^*An  act  to  establish  a  State  public  school  for  dependent  and  neg- 
lected children,"  approved  April  17, 1871,  and  the  other  acts  amendatory  thereto,  of  the 

first  part,  and ,  of  the  town  of ,  wituesseth  that  it  is  mutually 

agreed  between  said  parties  by  these  presents,  as  follows : 

That  said  board  hereby  x>laces ,  an  inmate  of  said  institution,  in  the 

family  of  said until  the day  of ,  18 — ,  when  the  child  will  be 

21  years  of  age,  reserving  the  right  to  cancel  this  agreement  and  return  said  child  to 
this  institution  whenever,  in  the  opinion  of  this  board,  the  conditions  of  this  contract 
are  not  faithfully  executed,  or  when  otherwise  the  interest  of  the  child  requires  it. 

The  said takes  the  child  and  agrees  to  keep  it  until  said day 

of ,  18 — ,  treating  it  kindly  and  parentally  as  his  own  child  (except  as  to  in- 

1  The  recommendation  must  be  signed  by  the  agent  of  the  State  board  of  corrections  and  charities, 
if  there  is  one  in  the  county  where  the  applicant  renides,  and,  if  not,  then  by  any  county  offi<%r  or  two 
respectable  citizens  of  that  county.  Before  placing  a  child  on  trial  or  indenturing  the  same  it  moat  be 
made  to  appear  satisfactorily  to  the  superintendent  that  the  applicant  is  temperate,  does  not  aeU  in 
toxicating  liquors  as  a  beverage,  that  he  has  a  good  home,  and  is  a  person  of  good  moral  character,  and 
will  faithfully  execute  the  contract  indenturing  the  child  to  him. 
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heritance  of  property).  That  he  will  provide  it  with  suitable  apparel,  both  for  work- 
ing days  and  for  attending  public  religious  worship,  and  with  suitable  food,  and 
all  other  necessaries  in  health  and  in  sickness.    That  he  will  teach  it  the  business 

of ,  and  the  branches  usually  taught  in  the  conuuon  schools,  and  will  have  it 

attend  the  district  school  where  he  resides  at  least  three  months  in  each  year.  That 
if  the  child  remains  with  him  until  the  expiration  of  said  time  he  will  then  pay 

it  the  sum  of dollars  and  two  good  suits  of  clothes.    That  whenever  requested  by 

the  superintendent  of  this  institution,  he  will  report  in  writing  to  him  such  facts  in 
le^^ffd  to  the  child  as  he  shall  request,  and  that  he  will  furnish  the  child  with  ma- 
teriala  and  opportunity  to  correspond  with  said  superintendent.^ 

In  witness  whereof  the  said  board  of  control,  by  the  agent  of  this  institution, 
hereby  sets  its  hand  and  seal  this day  of ,  18 — . 

(Signed)  ,     [l.  8.] 

Agent  of  the  State  Public  School. 

(Signed)  .     [l.  8.] 

*  In  caae  the  person  taking  the  child  hereafter  desires  to  adopt  it,  blanks  and  instmctions  will  be 
famished  by  addressing  the  superintendent  at  Coldwater.  lu  case  of  adoption,  the  child  becomes  the 
heir  at  law  of  the  i>er8on  adopting  it. 


APPENDIX    B. 

AN  OUTLINE  OF  THE  SCHOOL  SYSTEMS  OF  THE  VARIOUS 

STATES. 

I.— CHIEF  EDUCATIONAL  OFFICER. 


His  appointment f  duties,  tf*c. 


INDEX. 


h.  Ex  officio  relations, 
t.  Power  in  regard  to  State  licenses. 
j.  Power  to  bring  actions. 
k.  Power  as  to  text  books. 
I,  Power  to  make  appointments, 
m.  Miscellaneons. 


a.  Title,  mode  of  appointment,  and  term. 

h.  Visitation  and  addresses. 

0.  Relation  to  school  moneys. 

d.  Judicial  functions. 

0.  Prepares  blank  forms. 

/.  Receives  reports  or  collects  statistics. 

g.  Makes  reports. 

Alabama:  (a)  State  superintendent  of  education,  elected  by  the  people  for  two 
years;  (6)  visits  each  county  yearly ;  (/)  receives  statistical  and  financial  reports  from 
county  superintendents ;  (g)  makes  annual  reports  to  the  governor ;  (I)  appoints  county 
superintendents. 

Arkansas  :  (a)  State  superintendent  of  public  instruction,  elected  by  the  people  for 
two  years ;  (6)  holds  normal  institutes  annually  in  each  judicial  district ;  (c)  appor- 
tions school  revenues  semiannually ;  (d)  construes  the  school  law ;  (e)  prepares  and 
distributes  blank  forms ;  (/)  receives  reports  from  county  examiners;  {g)  makes  annual 
reports  to  the  governor ;  (h)\s  secretary  of  the  board  of  commissioners  of  the  common 
school  fund ;  (i)  issues  State  certificates ;  (j)  brings  suits  to  recover  misapplied  school 
money ;  (k)  recommends  text  books. 

California  :  (a)  Superintendent  of  public  instruction,  elected  by  the  people  for 
four  years ;  (b)  visits  the  different  counties ;  (c)  apportions  State  school  funds,  and 
draws  warrants  for  the  proper  disbursements ;  (e)  prepares  blank  forms ;  (/)  receives 
reports ;  {g)  makes  reports  to  the  governor ;  (h)  is  secretary  of  State  board  of  educa- 
tion and  chairman  of  State  board  of  examination. 

Colorado  :  (a)  Superintendent  of  public  instruction,  elected  by  the  people  every 
two  years ;  (b)  visits  counties  and  delivers  addresses ;  (c)  apportions  school  revenues 
semiannually ;  {e)  prepares  and  distributes  blank  forms ;  (/)  receives  reports  from 
county  superintendents ;  (g)  makes  biennial  reports  to  the  governor ;  (A)  is  president 
of  the  State  board  of  education ;  (I)  may  appoint  an  assistant  librarian. 

Connecticut  :  (a)  Secretary  of  State  board  of  education,  appointed  by  the  board 
for  an  indefinite  term ;  (5)  visits  different  parts  of  the  State ;  (e)  causes  blank  forms 
to  be  printed  and  distributed ;  (g)  makes  annual  reports  to  State  board ;  (m)  receives 
and  distributes  educational  State  documents. 

Delaware  :  (a)  Superintendent  of  public  instruction,  appointed  by  the  governor 
annually ;  (5)  visits  every  school  once  each  year ;  (g)  makes  annual  report  to  the  gov- 
ernor ;  (i)  examines  and  licenses  teachers. 

Florida  :  (a)  State  superintendent  of  public  instruction,  appointed  by  the  gov- 
ernor for  four  years;  (d)  hears  appeals ;  (e)  prepares  blank  forms ;  (/)  receives  statis- 
tical reports  from  county  superintendents;  (g)  makes  reports  to  the  governor;  (h)  is 
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president  of  the  State  board  of  education;  (i)  examines  candidates  for  State  license, 
and  issaes  the  same. 

Georgia  :  (a)  State  school  commissioner,  appointed  by  the  governor  for  four  years ; 
(6)  Yisit«  different  parts  of  the  State  and  delivers  addresses;  (o)  apportions  school 
revenues;  (d)  construes  school  law  and  hears  appeals;  (e)  prepares  blank  forms;  (g) 
makes  reports  to  general  assembly ;  (j)  causes  actions  to  be  brought  for  misapplica- 
tion of  school  moneys. 

Illinois  :  (a)  State  superintendent  of  public  instruction,  elected  by  the  jieople  for 
four  years;  (5)  visits  State  educational  institutions;  (d)  construes  school  law;  (a)  pre- 
pares  blank  forms;  (/ )  receives  reports  from  county  superintendents ;  (g)  makes  rei)orts 
to  the  governor;  {h)  is  secretary  of  Stat«  board  of  education ;  (t)  examines  candidates 
for  State  license,  and  issues  the  same. 

Indiana  :  (a)  State  superintendent  of  public  instruction,  elected  by  the  people  for 
two  years;  (5)  visits  counties  and  delivers  addresses;  (c)  apportions  school  revenues; 
(d)  construes  school  law  and  hears  appeals;  (e)  prepares  blank  forms;  (/)  receives 
reports  from  county  superintendents  and  from  county  auditors ;  (g)  makes  reports  to 
the  governor  and  the  general  assembly;  (A)  is  president  of  State  board  of  education 
and  trustee  of  State  normal  school ;  (j)  causes  actions  to  be  brought  for  misapplica- 
tion of  school  moneys. 

Iowa  :  (a)  State  sujierintendent  of  public  instruction,  elected  by  the  people  for  two 
years;  {b)  visits  teachers'  Institutes;  (d)  construes  school  law  and  hears  appeals;  (/) 
collects  statistics ;  {g)  makes  reports  to  the  general  assembly ;  (h)  is  regent  of  the 
State  university. 

Kansas  :  (a)  State  superintendent  of  public  instruction,  elected  by  the  people  for 
two  years ;  (b)  visits  each  county  at  least  once  in  his  term;  (o)  apportions  school  reve- 
naes;  (d)  construes  school  law,  and  hears  appeals  from  joint  school  districts;  (e)  pre- 
pares and  distributes  blank  forms ;  (/)  receives  reports  from  county  sux)erintendents ; 
{g)  makes  biennial  reports  to  the  governor;  (h)  is  member  of  State  board  of  education 
ftnd  secretary  of  State  board  of  school-fund  commissioners ;  (k)  recommends  text  books ; 
(/)  may  appoint  an  assistant  superintendent  of  public  instruction. 

ICiCNTUCK  Y :  (a)  Superintendent  of  public  instruction,  elected  by  the  i)eople  for  four 
years;  (c)  has  general  supervision  of  public  schools;  (d)  construes  school  law  and 
hears  appeals;  (e)  prepares  and  distributes  blank  forms;  (/)  receives  reports  from 
county  superintendents  and  certain  State  institutions ;  (g)  makes  annual  reports  to 
the  legislature;  (A)  is  member  of  State  board  of  education. 

Louisiana  :  (a)  State  superintendent  of  education,  elected  by  the  people  for  four 
years;  (b)  visits  each  parish  at  least  once  a  year;  (c)  makes  quarterly  apportionment 
of  school  money;  (/)  receives  reports  from  parish  trustees ;  (g)  makes  annual  reports 
to  auditor  of  State,  State  board  of  education,  and  general  assembly ;  (A)  is  secretary 
of  State  board  of  education. 

Mains  :  (a)  State  superintendent  of  common  schools,  appointed  by  the  governor  for 
three  years;  (g)  makes  annual  reports  to  the  governor  and  council ;  (h)  is  superintend- 
ent of  State  normal  school;  (m)  prescribes  the  studies  for  the  common  schools. 

Maryland  :  (a)  State  superintendent  of  public  instruction  ex  officio ;  (h)  is  secre- 
tary of  the  State  board  of  education  and  president  of  the  State  Normal  School.  By 
virtue  of  the  latter  office  he  is  State  superintendent. 

Massachusetts  :  (a)  Secretary  of  Stat«  board  of  education,  appointed  by  the  board; 
(b)  visits  schools  and  delivers  addresses;  (g)  makes  annual  rex>orts.  The  State  board 
appoints  three  general  agents,  who,  acting  under  the  secretary  of  the  board,  visit  the 
schools  and  supervise  school  work. 

Michigan  :  (a)  State  superintendent  of  public  instrnstion,  elected  by  the  people  for 
two  years ;  (b)  visits  institutes  and  delivers  addresses ;  (c)  apportions  school  revenues; 
(d)  construes  the  school  law;  (e)  preparer  blank  forms;  (/)  receives  reports  from  su- 
perintendents of  schools  and  all  State  institutions;  (g)  makes  reports  to  the  governor. 

Minnesota  :  (a)  Superintendent  of  public  instruction,  appointed  by  the  governor, 
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with  consent  of  the  senate,  for  two  years;  (5)  meets  county  superintendents  by  jodL 
«ial  districts ;  (e?)  prepares  and  distributes  blank  forms;  (^)  makes  annual  report  to 
the  legislature;  (m)  holds  teachers'  institutes  as  may  be  practicable. 

Mississippi  :  (a)  State  superint^^udent  of  public  instruction,  elected  by  the  people 
for  four  years;  (b)  visits  different  parts  of  the  Stat«;  (d)  construes  school  law ;  (e) 
prepares  blank  forms ;  (/)  may  require  reports  from  county  superintendents ;  ig)  makes 
reports  to  the  legislature;  (h)  is  x)re8ideut  of  State  board  of  education. 

Missouri  :  (a)  State  superintendent  of  public  instruction,  elected  by  the  people  for 
four  years ;  (5)  visits  congressional  districts,  spending  Ave  days  in  each  yearly ;  de- 
livers lectures ;  (c)  apportions  school  revenues ;  (d)  construes  school  law ;  (/)  receives 
xexK>rts  from  coimty  school  commissioner  (superintendent) ;  (g)  makes  annual  reports 
to  the  governor  or  legislature ;  (h)  is  president  of  State*  board  of  education  and  regent 
of  State  normal  school. 

Nebraska  :  (a)  State  superintendent  of  public  instruction,  elected  by  the  people 
for  two  years;  (ft)  visits  institutes  and  delivers  lectures;  (c)  apportions  school  reve- 
nues ;  (d)  construes  school  law ;  (e)  prepares  blank  forms ;  (/)  receives  reports  frt>m 
county  superintendents  and  Stat^^  institutions;  (y)  makes  reports  to  the  governor;  (ft) 
is  member  of  normal  school  board ;  (t)  issues  StAte  certificates ;  (k)  prescribes  text 
books  to  be  used  in  all  schools. 

Nevada:  (a)  State  sux>erin  ten  dent  of  public  instruction,  elected  by  the  x>eople  for 
four  years;  (ft)  visits  every  county  at  least  once  each  year;  (c)  makes  semiannual  ap- 
portionment of  school  revenues ;  (c)  prepares  and  distributes  blank  forms ;  (/)  receives 
reports  from  county  superintendents ;  (g)  makes  biennial  reports  to  the  governor;  (m) 
holds  annual  State  teachers'  institute. 

New  Hampsiure  :  (a)  Superintendent  of  public  instruction,  appointed  by  the  gov- 
ernor and  council  for  two  years;  (e)  prepares  and  distributes  blank  forms ;  (/)  receives 
reports  from  cities  and  towns;  {g)  makes  reports  to  the  legislature ;  (m)  is  expected  to 
^*guide  and  direct  the  interests  of  popular  education." 

New  Jersey  :  (a)  State  superintendent  of  public  instruction,  elected  by  the  State 
board  of  education  for  three  years;  (ft)  addresses  all  the  teachers  annually  at  county 
institutes ;  (c)  apportions  school  revenues ;  (d)  decides  disputes  under  the  school  law 
and  hears  appeals;  (e)  prepares  and  distributes  blank  forms;  (/)  receives  reports  and 
collects  statistics;  (g)  makes  reports  to  State  board  of  education;  (h)  is  secretary  of 
State  board  of  education;  (i)  the  State  superintendent,  together  with  the  principal  of 
the  State  Normal  School,  issues  State  certificates  of  three  grades,  the  first  being  for  life: 
(m)  furnishes  questions  used  by  the  county  boanls  of  examiners. 

New  York:  (a)  Su])erintendent  of  public  instruction,  elected  by  the  legislature 
for  three  years;  (ft)  has  power  to  visit  all  public  schools  and  to  appoint  l>oards  of 
examination;  has  general  supervision  of  teachers*  institutes;  (c)  apportions  school 
moneys;  (d)  decides  appeals  in  school  aftairs;  (e)  prepares  blank  forms  ;  (/)  receives 
statistical  and  financial  reports  from  school  commissioners  and  from  various  State 
institutions;  (</)  makes  annual  rex)orts  to  the  legislature ;  (h)  is  a  regent  of  the  State 
university  and  superintendent  of  the  State  normal  schools;  (i)  issues  temporary  licen- 
ses to  teachers,  grants  State  licenses  upon  examination,  and  can  revoke  the  same ; 
(0  appoints  local  boards  for  the  normal  schools  and  conductors  of  institutes;  (wi)  can 
veto  the  appointment  of  teat'hers  for  the  normal  schools ;  can  annul  teachers'  licenses ; 
can  remove  school  commissioners. 

North  Carolina:  (a)  Superintendent  of  public  instruction,  elected  by  the  people 
for  four  years;  (e)  signs  all  retpiisitions  on  the  State  auditor  for  the  payment  of  money 
out  of  the  State  treasury  for  school  purposes,  and  apportions  State  school  revenues  by 
order  of  the  State  board  of  education;  (e)  prepares  and  distributes  blank  forms;  (f) 
receives  reports  from  county  school  officers;  (y)  makes  annual  reports  to  the  gov- 
ernor; (ft)  is  secretary  of  State  board  of  education,  member  of  council  of  State,  and 
member  of  board  of  tnistees  of  public  libraries;  (m)  causes  the  school  laws  of  the 
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State  to  be  published  and  distributed,  looks  aft-er  the  school  interests  of  the  State  at 
large,  and  recommends  such  improvements  in  the  school  law  as  may  occur  to  him. 

Ouio:  (a)  State  commissioner  of  common  schools,  elected  by  the  people  for  three 
years;  (6)  visits  institutes  and  delivers  addresses;  (c)  supervises  school  funds;  (d) 
constraes  school  law;  (e)  prepares  blank  forms;  (/)  collects  school  statistics;  {g} 
makes  annual  reports  to  the  governor;  (i)  signs  certificat-es  issued  by  State  board  of 
examiners;  (1)  appoints  State  board  of  examiners. 

Oregon:  (a)  State  superintendent  of  public  instruction,  elected  by  the  people  for 
four  years;  (6)  has  general  supervision  of  schools  and  school  officers;  (/)  receives  re- 
ports from  county  superintendent-s;  (g)  makes  biennial  report  to  the  legislature;  (h} 
is  secretary  of  State  board  of  education;  (m)  holds  annual  State  teachers*  institute  at 
the  capital  and  local  institutes  in  the  judicial  districts. 

Pennsylvania:  (a)  State  superintendent  of  public  instruction,  appointed  by  the 
governor  for  four  years ;  (c)  signs  warrants  on  the  State  treasurer  for  payment  of  ap- 
propriation to  the  several  districts;  (d)  construes  the  school  law;  (e)  prepares  blank 
forms;  (g)  makes  reports  to  the  governor  and  legislature;  (/)  commissions  county,  city^ 
and  borough  superintendents,  and  fills  vacancies  in  office  of  county  superintendent ; 
appoints  trustees  for  normal  schools  and  examining  committees  to  same. 

Rhode  Island:  (a)  Commissioner  of  public  schools,  appointed  annually  by  the 
State  board  of  education ;  (b)  visits  each  school  district  as  often  as  |>ossible,  and  de- 
livers addresses;  (c)  apportions  the  anuual  State  appropriation ;  (d)  hears  appeals  from 
decisions  of  school  officers;  (e)  prepares  blank  forms;  (/)  receives  reports  from  th& 
towns;  (g)  makes  annual  report  to  State  board  of  education;  (h)  is  secretary  of  State 
board  of  education,  and  member  of  board  of  trustees  of  State  normal  school ;  (k)  se- 
cores  uniformity  of  text  books  as  far  as  he  can  by  recommendation. 

South  Carolina:  (a)  State  sux>erint<endent  of  public  instruction,  elected  by  the 
people  for  two  years;  (h)  visits  counties  and  delivers  addresses;  (c)  manages  school 
funds  and  revenues;  (d)  constnies  school  law;  (/)  receives  reports  from  coimty  school 
commiasioners ;  (h)  is  chairman  of  State  board  of  examiners,  trustee  of  State  univer- 
sity, and  member  of  board  of  commissioners  of  institute  for  deaf  and  dumb ;  (k)  secures 
nniformity  in  text  books. 

Tbnnessee  :  (a)  State  superintendent  of  public  instruction,  appointed  by  the  gov> 
emor  and  confirmed  by  the  senate  for  two  years ;  (6)  makes  tours  of  inspection ;  (e) 
prepares  and  distributes  blank  forms ;  (/)  receives  reports  from  county  superintend- 
ents; (g)  makes  annual  reports  to  the  governor;  (A)  is  a  tnistee  of  the  University  of 
Tennessee  and  of  the  State  Agricultural  College ;  (i)  prescribes  mode  of  examining 
and  licensing  teachers  and  their  necessary  qualifications;  (/)  may  appoint  persons  in 
each  connty  to  visit  schools. 

Texas  :  (a)  The  secretary  of  the  State  board  of  education  i)erforms  the  duties  of  a 
saperintendcnt  of  public  instruction. 

Vermont:  (a)  State  superintendent  of  education,  appointed  by  the  legislature  for 
two  years ;  (5)  visits  all  parts  of  the  State,  lectures  and  holds  teachers'  institutes ;  (e) 
prepares  blank  forms;  (/)  receives  reports  from  town  8ui)erintendents ;  (g)  makes  re- 
ports to  the  legislature. 

Virginia:  (a)  State  superintendent  of  public  instruction,  appointed  by  the  legis- 
lature for  four  years;  (h)  visits  free  schools  of  State ;  (c)  apportions  money  appropri* 
ated  by  the  State;  (d)  constnies  school  law;  (c)  prepares  blank  forms;  (/)  receives 
reports  from  county  superintendents  ;  (</)  makes  reports  to  State  board  of  education. 

West  Virginia  :  (a)  State  superintendent  of  public  instruction,  elected  by  the  peo- 
ple for  four  years ;  (c)  signs  requisitions  for  payment  of  county  superintendents ;  (d) 
construes  the  school  law ;  (e)  prepares  and  distributes  blank  forms ;  (/)  receives  re- 
ports and  collects  8tatist>ics  ;  (g)  makes  annual  reports  to  the  governor ;  (h)  is  presi- 
'  dent  of  the  boanl  of  regents  of  State  normal  schools  and  member  of  the  bonnl  of  the 
school  fund;  (i)  has  power  to  revoke  State  licenses  and  normal  diplomas ;  (/)  ap- 
pointa  institute  instructors. 
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WiscoNMN :  (a)  State  MuperintoiKleiit  of  public  instruction,  elected  by  the  people 
for  two  years;  (6)  visits  counties  and  delivers  addresses  and  supervises  institute  work; 
(c)  apportions  school  revenues ;  {d)  bears  appeals ;  (/)  receives  reports  from  county 
and  city  superiiiteudent^n;  (g)  makes  reports  to  the  governor ;  (A)  is  meml^er  of  board 
of  regents  of  State  university  and  uonual  schools;  (i)  issues  State  certificates;  (k) 
recommends  text  books. 

II.— STATE  BOARD  OF  EDUCATION. 

Composition  and  duties. 

INDEX. 

a.  Composition.  '  g,  Pre]>ares  blank  forms. 

(.  General  supervision.  .  ^  h,  Prepares  questions  for  examination  of 

c.  Relation  to  school  property  or  school  j  teachers. 

funds.  t  t.    Examines  candidates  for  State  licenses 

d.  Judicial  functions.  and  issues  the  same. 
e*  Power  of  appointment. 


f^  Power  over  text  books  and  course  of 
study. 


k.  Receives  reports. 
/.    Makes  reports. 
m.  Miscellaneous. 


California  :  (a)  State  board  of  education,  composed  of  the  governor,  State  super- 
int<mdent,  principal  of  8tat4>  normal  school,  and  six  county  superintendents;  (b) 
adopts  rules  and  regulations  for  government  of  public  schools  and  makes  rules  and 
establishes  a  standard  of  proiicitMicy  for  the  examination  of  teachers;  (/)  prescribes 
course  of  study  and  t^xt  books;  (i)  grants  life  licenses  to  teachers  on  recommenda- 
tion of  the  boiird  of  examination,  and  may  revoke  the  same :  (a)  also,  Stato  board  of 
examination,  composed  of  the  State  superintendent  and  four  teachers  holding  State 
licenses  appointed  by  him  ;  (i)  grants  State  licenses  valid  for  two,  three,  four,  and  six 
years,  and  may  revoke  the  same. 

CoiX)KADo:  (a)  Composed  of  the  superintendent  of  public  instruction,  secretary 
of  state,  and  attorney  general ;  (6)  makes  rules  and  regulations  for  the  government 
of  the  schools;  (i)  examines  candidates  for  8tat<e  license  and  issues  the  same. 

Connecticut:  (a)  Composed  of  the  governor,  lieutenant  governor,  and  four  per- 
sons appointed  by  the  general  assembly ;  (5)  general  supervision  of  school  interests  of 
tbe  State;  (e)  appoints  a  secretary  who  actii  as  Stat«  superint-endent ;  (/)  prescribes 
textbooks;  (g)  prescribes  blanks ;  (Z)  reports  annually  to  the  general  assembly. 

Delaware:  (a)  (Composed  of  the  secretary  of  state,  auditor  of  state,  and  the  pres- 
ident of  Delaware  College ;  (d)  settles  controversies  between  school  officers ;  (/)  pre- 
Bcril>es  text  books ;  (</)  issues  blank  forms  for  use  of  teachers. 

Florida:  (a)  Composed  of  the  superintendent  of  public  instruction,  secretary  of 
state, and  attorney  general;  (o)  has  charge  of  school  lands  and  funds;  (d)' hears 
appeals;  (c)  appoints  county  boards ;  (m)  audits  accounts  of  State  superintendent. 

Georgia:  («)  Composed  of  the  governor,  attorney  general,  comptroller  general, 
secretary  of  state,  and  State  school  coDimissioaer;  (c)  holds  property,  can  sue  and  be 
sued;  (d)  hears  appeals  from  the  State  school  commissioner. 

Indiana  :  (a)  Composed  of  th<^  governor.  State  superintendent,  president  of  State 
university,  president  of  Purdue  University,  president  of  State  Normal  School,  and 
superintendents  of  the  three  largest  cities  of  the  State;  (e)  appoints  trustees  for  the 
Stat-e  university  and  visitors  to  the  State  Normal  School;  (A)  prepares  questions  for 
examination  of  teachers ;  (t)  examines  candidates  for  State  license  and  issues  certifi- 
cates to  them;  (m)  commissions  high  schools  to  send  pupils  to  the  State  university 
and  issues  instructions  to  county  superintendents. 

Kansas  :  (a)  Composed  of  the  superintendent  of  public  instruction,  chancellor  of 
State  university,  princijjal  of  State  normal  school,  and  president  of  State  Agricultural 
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College;  (t)  examines  candidates  for  State  license,  and  issues  the  same ;  issues  certifi- 
cates to  conductors  of  normal  institutes. 

Kentucky  :  (a)  State  board  of  education,  composed  of  the  superintendent  of  public 
inftmction,  secretary  of  state,  attorney  general,  and  two  professional  educators;  (b) 
makes  rules  and  regulations  for  the  government  of  the  schools ;  (/)  recommends  text 
books  and  course  of  study :  (a)  also,  State  board  of  examiners,  composed  of  State 
cnperintendent  and  two  teachers  appointed  by  him;  (i)  examines  candidates  and 
issues  State  licenses. 

Louisiana  :  (a)  Composed  of  the  State  superintendent  and  six  division  superintend- 
ents ;  (5)  makes  rules  and  regulations  for  the  government  of  the  scbocti.  4^}  appoints 
parish,  city,  town,  and  district  directors ;  (/)  prescribes  course  of  study  and  recom- 
mends uniform  series  of  text  books ;  (m)  enforces  the  law  admitting  children  into  the 
schools  without  regard  to  race,  color,  or  previous  condition. 

^Iaryland  :  (a)  Composed  of  the  governor,  principal  of  State  Normal  School,  and  four 
persons  appointed  by  the  governor;  (b)  general  supervision;  (d)  construes  law  and 
hears  appeals;  (e)  appoints  superintendent  of  public  instruction;  (z^)  prepares  blank 
forms;  (t)  issues  State  licenses ;  {k)  receives  reports ;  ({)  publishes  an  annual  report ; 
(m)  examines  county  examiners. 

Massachusetts:  (a)  Composed  of  the  governor,  lieutenant  governor,  and  eight 
persons  appointed  by  the  governor,  one  retiring  each  year;  (6)  has  care  and  manage- 
ment of  the  school  system,  subject  to  enactments  of  the  legislature;  ({)  makes  annual 
reports  to  the  legislature. 

Michigan  :  (a)  Composed  of  the  superintendent  of  public  instruction  and  of  three 
members  elected  by  the  people ;  (A)  prepares  questions  for  examination  of  teachers ; 
(t)  issues  State  licenses;  (m)  controls  the  State  Normal  School. 

Mississippi  :  (a)  Composed  of  the  State  superintendent,  secretary  of  state,  and  at- 
torney general ;  (d)  hears  iippeals ;  (•)  appoints  and  suspends  county  superintendents ; 
(»)  audits  claims  against  the  school  funds. 

Missouri:  (a)  Composed  of  the  governor.  State  superintendent,  secretary  of  state, 
and  attorney  general ;  (c)  invests  and  has  care  of  the  State  school  funds. 

Nevada  :  (a)  Composed  of  the  governor,  superintendent  of  public  instruction,  and 
surveyor  general;  (b)  devises  plans  for  the  improvement  of  the  schools,  its  powers  be- 
ing chiefly  advisory;  (c)  supervises  the  apportionment  of  school  revenue  made  by  the 
State  superintendent;  (/)  prescribes  text  books;  (t)  issues  State  certificates. 

New  Jersey  :  (a)  Composed  of  the  governor,  secretary  of  state,  attorney  general, 
oomptroller,  president  of  senate,  speaker  of  assembly,  treasurer  and  trustees  of  State 
Normal  School ;  (b)  general  supervision ;  prescribes  rules  and  regulations  for  carrying 
the  school  law  into  effect ;  (c)  has  charge  of  the  permanent  State  investments  for 
echool  purposes;  (d)  decides  appeals  from  decisions  of  the  State  superintendent;  (e) 
appoints  the  State  superintendent  and  county  superintendents ;  (k)  receives  reports 
from  the  State  superintendent ;  (I)  makes  annual  report  to  the  legislature;  (m)  pre- 
scribes rules  for  holding  teachers'  institutes. 

North  Carolina:  (a)  Composed  of  the  governor,  lieutenant  governor,  secretary, 
treasurer,  and  auditor  of  state,  and  superintendent  of  public  instruction ;  (b)  makes 
roles  and  regulations  for  the  government  of  the  schools ;  (c)  holds  title  to  the  swamp 
lands  of  the  State,  and  applies  proceeds  of  sale  of  same  to  school  purposes ;  has  charge 
of  the  permanent  school  fund ;  (e)  appoints  boards  of  directors  and  teachers  for  the 
State  normal  schools;  (/)  recommends  textbooks;  (m)  organizes  and  controls  the 
State  normal  schools. 

Oregon  :  (a)  Composed  of  the  governor,  secretary  of  state,  and  State  superintendent ; 
(b)  makes  general  rules  and  regulations  for  the  government  of  the  schools ;  (/)  pre- 
icribes  text  books  and  course  of  study ;  (i)  examines  and  licenses  teachers,  and  issues 
State  and  life  licenses. 

Rhode  Isi^aistd  :  (a)  Composed  of  the  governor,  lieutenant  governor,  and  six  per- 
sons elected  by  the  general  assembly;  (6)  has  general  supervision  of  school  affairs; 
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(d)  ban  powfr  to  remit  fine^  and  penalties  under  the  flchool  law :  (e)  appoints  the  com- 
mim'ututrT  of  pnblic  flchooL%  who  actj*  a«  liecretary  to  the  board:  (i)  examines  teachen 
and  j^rantM  licenfle«:  (k)  receives  annual  reports  from  the  commiaaioner ;  (I)  makes 
annual  reffortA  to  the  general  aasembly  ;  (m)  members  are  trustees  of  the  State  Normal 
Behriol. 

8^>L"ni  Car/>lixa  :  (a)  Compoae^l  of  the  State  superintendent  and  four  members 
appfiintetfl  by  the  governor :  (/)  ]irescrib«s  text  books  and  course  of  study ;  (i)  issues 
State  liceuiteH. 

Tk.vnk.ssek  :  (a)  Compos*Ml  of  the  governor  and  six  }>ersons  appointed  by  him ;  (b) 
not  char^^  .  ith  any  duties  in  connection  with  the  public  schools:  (m)  has  charge 
and  c^mtrol  of  the  State  Normal  College  and  makes  arrangements  for  opening  normal 
Hcliofds. 

Tkxas:  (a)  ConiiN>se<l  of  the  governor,  comptroller,  and  secretary  of  state;  (6)  has 
general  supervihion  of  schofiLs ;  deals  directly  with  the  teachers  and  local  school  of- 
ficers;  U)  mayapiH>int  asecretar>\  if  necessarA*,  who  shall  act  as  State  superintendent-. 

Virginia:  (a)  Com{N>Hed  of  the  governor,  superintendent  of  public  instruction,  and 
attorney  general ;  (c)  controls  the  State  school  fand ;  (d)  decides  appeals  from  the 
State  sux>eriutendent ;  (/)  secures  uniformity  in  text  books ;  (/)  appoints  and  removes 
city  and  county  sup<;rintendeuts  and  district  trustees. 

III.— CHIEF  COUNTY  OFFICER. 

Ilis  ap]H)iHtmenty  Jufies,  4*c. 

INDEX. 

a.  Title,  mcxlc  of  ap|K)intment,  and  term.  e.  Judicial  functions. 

b.  Examination  and  licensing  of  teachers.  /.  Relations  to  county  board. 
0.  Visitation,  institutes.  g.  Relations  to  school  moneys. 
d.  Reports.  ,  m.  Miscellaneous. 

Alabama  :  (a)  County  sujierintendent,  appointed  by  the  State  superintendent  for 
two  years ;  (c)  visits  schools  and  holds  institutes ;  (d)  makes  annua!  rejiort  to  State 
8U]»eriutendent ;  (/)  menil>er  of  county  board  of  examiners ;  (g)  disburses  school  rev- 
enue for  county  and  reports  same  with  vouchers  to  State  superintendent. 

Akkanhah  :  (a)  County  examiner,  appointed  by  the  county  court  for  two  years;  (h) 
examines  an<l  licenses  teachers;  may  revoke  licenses;  (c)  holds  county  institutes  ;  (d) 
roceivfis  reports  from  <li rectors  and  makes  annual  reports  to  the  State  superintendent. 

California:  (a)  County  supiirintendent,  elected  by  the  people  for  two  years;  (ft) 
issucH  temporary  certificates  to  teachers;  (c)  visits  each  school  once  a  year ;  presides 
over  county  instituteH;  (d)  makes  reports  to  the  State  superintendent;  (/)  chairman 
of  county  boanl  of  examination,  if  he  holds  a  first  grade  license ;  (g)  apportions  school 
money  ciuartcrly ;  (m)  appoints  trustees,  in  case  of  failure  to  elect. 

Colorado:  («)  County  superintendent,  elected  by  the  people  for  two  years;  (ft) 
oxamint^s  and  licenses  teachers;  (c)  visits  all  schools  once  each  quarter;  (d)  makes  re- 
ports to  the  State  sui>erin tendon t  and  to  the  county  commissioners;  (^)  apportions 
school  moneys  (piarterly;  (m)  ascertains  boundaries  of  districts,  examines  accounts  of 
same,  and  fills  vacancies  in  district  boards. 

Dklawark:  (a)  County  superintendent,  appointed  annually  by  the  governor;  (c) 
visits  schools  ;  ((/)  makes  reports  to  the  general  assembly;  (m)  supplies  blank  forms 
and  collects  information. 

Florida:  («)  County  superintendent,  appointed  by  the  governor  for  two  years; 
(/>)  may  examine  and  lieenHe  teachers,  if  authorized  by  county  board  of  public  in- 
struction ;  (c)  visits  and  inspects  schools ;  (d)  makes  annual  reports  to  the  State  super- 
intendent ;  (a)  decides  disputed  questions,  and  refers  same  to  the  board ;  (/)  secretary 
and  agent  of  county  board  of  public  instruction. 
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Georgia  :  (a)  Connty  school  conimiHsioiier,  elected  by  connty  board  of  education 
for  four  years ;  (5)  examiues  and  liceuses  teachers,  and  may  revoke  licenseH ;  (c)  visits 
•ehools  twice  yearly;  (d)  makes  annual  reports  to  State  school  commissioner  and  to 
grand  jury  of  county;  (/)  is  secretary  of  the  county  board;  (g)  disburses  school  rev- 
enue on  order  of  county  board. 

Illinois:  (a)  County  snperintondont,  elivcted  by  the  people  for  four  years;  (6) 
examines  and  licenses  teachers;  (c)  visits  schools  and  holds  institutes;  (d)  makes 
reports  to  the  State  superintendent  and  to  the  county  board ;  {g)  disburses  school 
revenue ;  (m)  has  charge  of  school  land  and  county  school  fund. 

Indiana  :  (a)  County  superintendent,  appointed  by  township  trustees  for  two  years ; 
(6)  examines  and  licenses  teachers,  and  may  revoke  licenm*s;  (c)  visits  and  inspects 
schools  and  holds  institutes ;  (d)  uinkos  reports  to  State  superintendent ;  (e)  decides 
appeals  from  decisions  of  trustees ;  (/)  president  of  county  board. 

Iowa  :  (a)  County  superintendent,  electe<l  by  the  people  for  two  years;  (6)  examines 
and  licenses  teachers,  and  may  revoke  licenses ;  (o)  visits  schools  and  holds  institutes; 
(d)  makes  reports  to  State  superintendent ;  (e)  decides  appeals  from  decisions  of 
directors. 

K.VNSAS:  (a)  County  superinteudeut,  ehicted  by  the  j»eople  for  two  years;  (c)  holds 
annually  a  county  nonnal  institute;  (rf)  receives  reports  from  school  district  clerks, 
and  makes  annual  reports  to  the  State  superintendent  and  monthly  reports  of  institute 
funds  to  the  county  treasurer ;  (*')  decides  appeals  from  decisions  of  district  boards ; 
(/)  is  member  of  county  examining  committee ;  {g)  apiiortions  State  and  county  funds ; 
(in)  apiN)ints  appraisers  of  school  lauds  and  tills  vacancies  in  district  boards. 

Kentucky:  («)  County  commissioner,  appointed  by  the  county  judge  and  justices 
of  the  peace  for  two  years ;  (c)  visits  all  schools  at  least  once  a  year ;  (d)  makes  reports 
to  the  State  superintendent ;  (e)  decides  disputes  reganling  school  affairs ;  (/)  member 
of  county  board  of  examiners;  (m)  lays  off  school  districts,  provides  teachers  with 
regulations,  «&c.,  and  may  remove  teachers  for  not  enforcing  the  same. 

Maryland:  (a J  County  examiner,  appointed  by  the  county  school  board  for  two 
years;  (6)  examines  teachers;  (c)  visits  and  insi)ccts  schools  and  holds  institutes  ;  (/) 
is  secretiiry  of  county  school  board. 

Minnksota:  (a)  County  superintendent,  elected  by  the  people  for  two  years;  (5) 
examiues  and  licenses  teachers ;  may  revoke  licenses ;  (c)  visits  schools ;  (d)  makes 
qoarterly  reports  to  county  auditor  and  annual  reports  to  State  superintendent ;  (m) 
distributes  blank  forms. 

Mississippi  :  (a)  County  superintendent,  appointed  by  State  board  of  education  for 
two  years;  (6)  examines  and  licenses  teachers,  and  may  revoke  licenses;  (c)  visits 
schools ;  {d)  makes  annual  reports  to  State  superintendent  and  the  board  of  super- 
visors; (/)  superintendent  of  city  schools  of  his  county;  (m)  advises  trustees  as  to 
their  duties. 

Missouiii:  (a)  County  school  cominissioucr,  elected  by  the  i)cople  for  two  years;  (6) 
examines  and  licenses  teachers,  and  may  revoke  liceuses ;  {d)  makes  statistical  reports 
to  State  superintendent;  (w)  supplies  districts  with  copies  of  the  school  law  and 
blank  forms. 

Nebraska:  (a)  County  superintendent,  elected  by  the  people  for  two  years;  (l) 
examines  and^licenses  teachers ;  (c)  visits  schools,  delivers  lectures,  and  holds  insti- 
tutes ;  {g)  apiwrtions  county  school  moneys ;  (m)  forms  new  districts ;  appoints  school 
officers  and  locates  school-houses  where  districts  fail  to  do  so. 

Nevada  :  (a)  County  superinteudeut,  elected  l)y  the  people  for  two  years ;  (c)  visits 
each  school  yearly  and  holds  institutes ;  (d)  makes  annual  reports  to  the  State  super- 
intendent; (/)  is  chairman  of  county  board  of  examiners;  (g)  apportions  school 
moneys  quarterly ;  (m)  api)oints  trustees,  in  case  of  failure  to  elect ;  issues  warrants 
on  connty  treasurer  for  payment  of  teachers. 

New  Jersey  :  (a)  County  su])erintendent,  appointed  by  State  board  of  education  for 
three  years;  (b)  examines  and  licenses  teachers;  (c)  visits  schools;  (d)  makes  reporta 
7  C  I  t^ 
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Uf  tli«ir  liteu  vaytmitiUftid/stA :  >  dmdc*  dii|#Di<»  v^lrr  the  fckool  lav :  {5/  mppoitiooB 

Kcw  YoicJE :  -m,  VT*mi  out  10  luor  tefaooi  ci&BmiMaMHSv  in  cAck  cokbit.  elMted  lij 
tlut  |«<w|»k  «rr«f7  ihtr^  y4an» :  •  i .  ^xamibrt*  and  Iktut*  icacbcrB.  aad  can  reroke  li- 

c^rb^A:  '<;  vutiT^  v.L'j'/lft  Ai^d  axUrbdA  i!i«9:Tni«^:    ^    make*  *—*"*>  ivporto  to  State 
mt^^uUrvU^ui :  >;  <jm«k*  dUpau^  •lUMticpiu  ir:  Li*  disizirt:  ;5>  apporticma  school 

S^fKlii  CaBUpuSa  :  '«;  C-#'jaty  exAuiiiscr.  apjH^aicd  by  tke  countj  board  for  two 
y^sMn:  (kf  rukinlu^:/^  tlzvI  lic^oae*  t«4ch«rH :  « il.-  make*  animal  report*  to  the  State  oa- 
yishut4:MitMt  autti  ft  tb«  f.-^fW.Mty  board :  -  m  .<  nuiv  nx:«j«QBead  the  RvoeatioD  of  lieenaes 
to  the  <;4auti  iMMwd. 

<}K¥j0t9%:  f«,)  Coijuty  •op^rriuteo'leuT.  rlect^  by  the  people  for  two  yean;  {Jbi)  ex- 
Minih*M  arid  Ik-'-UM^  t^a^rbriv:  •>(  %-iMtA  MrbooL^:  ttf  makes  aonaal  reports  to  the  State 
Mp^rnuUrndent :  C^;  apfiortKiiM  icbool  ixH»iieys:  im  haa  char;^  of  sehool  landa;  di- 
vidMi  eouDty  iut'^  Mrbor^l  dlMrictM. 

J'KVXhVKVAXiA :  <'«;  County  eaperiuteiident,  elected  by  thetcbooldirectorB  for  three 
y«rani;  (h)  •rXAUiiii*-*  aud  lic«:n««%  t^rachcrs:  i>,i  visit?  sehooU  aud  holds  institiites;  (d) 
mak«r«t  anuual  rejM/rti)  to  tfa«  ii^tatr  sufierint^rodeot ;  («i>iniMt  hold  a  diploma  from  a 
college  or  normal  nch'Ml,  or  a  c«rtificat<r  fiom  the  State  saperintendent. 

8<it'Tii  CaB^iUXa  :  (a)  Couuty  fcbool  commiMiouer.  elected  by  the  people  for  two 
y^smm;  if)  viniui  aud  in«|»e<;t«  schools ;  (d>  makes  reports  to  the  State  saperintendent; 
iff  in  <;hainfjan  of  the  couuty  board  of  examinen;  <^)  apportions  county  schocd 
rev<;iiii<*, 

TKsrtWMHKK :  (a)  County  snperiutendent,  apiK>inted  by  the  county  court  for  two 
years;  (A>  exam ines  and  licenses  teachers;  (c)  visits  schools;  (d)  makes  annoal  re- 
ports to  t  he  Ktate  HUi»eriutcndent ;  {g)  approves  warrants  drawn  by  directors  for  school 
BKHK^ys ;  (m)  secures  uniformity  in  text  books. 

Vkiimont:  (a>  County  ezamiuer,  chosen  by  town  superintendents  for  one  year;  {hi) 
examines  and  licensiM  teaclicrH. 

ViKiflNiA:  (a)  Couuty  suiK;rintendent,  appointed  by  State  board  of  education  for 
four  ycfttrs ;  ih)  examines  aud  licenses  teachers ;  (c)  visits  and  uispects  schools;  (e)  do- 
cideit  apiieuls  and  disput^^s;  (/)  is  president  of  county  school  board;  (f)  apportions 
school  revenuiw  in  his  county. 

Wkmt  ViiKiiMA  :  (a)  County  superintendent,  elected  by  the  people  for  two  years; 
{t.)  MNsiHts  at  couuty  institutes;  (d)  makes  annual  reports  to  the  State  saperintendent; 
(/)  is  nieml>er  of  county  board  of  examiners;  {g)  apportions  school  revenaes;  (») 
distributes  blank  forms. 

Wim;oNHiN:  (a)  County  sui>erintendent,  elected  by  the  people  for  two  years;  {h) 
oxaniiufis  and  licenses  teachersy  and  may  revoke  licenses;  (c)  visits  and  inspecte  schools 
and  holds  iuHtitutes;  {d)  makes  reports  to  the  State  saperintendent. 

IV.— COUNTY  BOARDS. 
Their  composition  and  d^tUs, 

INDEX. 

a.  Title  and  compoHition.  !   d.  Power  te    locate   and   build    school 

6.  Kxaniination,  liut^nsinfCi  and  employ-  houses. 

nient  of  teach«>rs.  |    f.  Relation  to  school  taxes,  die. 

c.  TowiT  to  regulate  schools,  course  of  ■  /.  Make  reports.  ^ 

stutly,  and  t^^xt  books.  j  m.^Miscellaneous. 

Camkohnja:  (a)  Composed  of  county  superintendent  an  I  from  thie9  to  five  teaeh* 
ers  holdiuK  tlrst  grmlc  ccrtidca^es  appointed  by  him;  (5)  examines  and  licenses 
irarluTM. 

Fi.(>uii»A :  (a)  County  board  of  public  instruction,  appointed  by  Stete  board  for  four 
years;  county  suiK^riutendent  is  secretary;  (I)  employs  teachers  on  reoommenda- 
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iion  of  trostees ;  (c)  grades  schools  and  makes  niles  aud  regulations ;  (d)  locates  and 
builds  school-hooses ;  (e)  orders  levy  of  local  taxes,  receives  and  pays  out  school 
money ;  (m)  provides  separate  schools  for  the  different  races. 

Georgia:  (a)  County  boanl  of  education,  five  persons,  chosen  hy  the  grand  jury ; 
coonty  superintendent  is  secretary ;  (/>)  licenses  and  employs  teachers ;  (e)  prescribes 
textbooks;  (d)  locates  schools  and  lays  off  subdistricts ;  (m)  chooses  county  school 
commissioner. 

IXDIANA :  (a)  County  hoard  of  education,  composed  of  county  superintondent  and 
the  township  trustees  and  the  presidents  of  the  city  and  town  school  boards ;  (c)  adopts 
text  books ;  (m)  meets  semiannually  and  considers  the  general  wants  and  needs  of 
the  schools. 

Kansas:  (h)  County  board  of  examiners,  composed  of  the  county  superintendent 
md  two  persons  appointed  by  the  county  commissioners ;  (h)  examines  and  licenses 
teachers,  and  may  revoke  licenses. 

Kentucky:  (<i)  County  board  of  examiners,  composed  of  the  county  commissioner 
and  two  persons  selected  by  him ;  (6)  examines  and  licenses  teachers ;  (c)  selects  a 
anifbrm  series  of  text  books. 

Louisiana:  (a)  Parish  board  of  school  directors,  five  or  nine  members,  appointed 
by  State  board  of  education  for  four  years;  (b)  examines  by  committee,  licenses  and 
employs  teachers,  and  may  dismiss  them  for  cause ;  (c)  prescribes  rules  for  the  gov- 
ernment of  schools  and  dismisses  pupils  for  cause ;  (d)  locates  aud  builds  school-houses, 
and  provides  furniture,  apparatus,  &c.;  (e)  levies  parish  school  tax  and  apportions 
school  revenues;  (m)  divides  the  parish  into  districts ;  appoints  visiting  trustees. 

Maryland:  (a)  Board  of  county  school  commissioners,  appointed  by  the  judge  of  the 
circuit  court  for  two  years;  (6)  appoints  the  county  superintendent  and  confirms  the 
appointment  of  teachers ;  (c)  selects  and  purchases  uniform  textbooks;  (d)  divides 
the  county  into  districts  and  builds  and  repairs  school-houses ;  {e)  fixes  amount  of 
comity  tax,  subject  to  approval  of  county  commissioners ;  (/)  makes  yearly  report  to 
State  board. 

IfissiSHrpPi :  (a)  County  board  of  school  directors,  elected  by  the  parents  or  guard- 
ians of  the  school  children  of  the  county  ;  (m)  governs  the  schools  of  the  county,  each 
ooanty  being  a  school  district. 

Nevada:  (a)  County  board  of  examiuation,  cominmed  of  the  county  superiutend- 
enl  and  two  persons  appointed  by  him ;  (6)  examines  and  licenses  teachers. 

New  Jersey  :  (a)  County  board  of  examiners,  composed  of  the  couuty  superintend- 
ent and  two  teachers  selected  by  him :  (6)  examines  and  licenses  teachers. 

North  Carouna:  (a)  County  board  of  education,  composed  of  the  five  members  of 
the  board  of  county  couimissioners  and  the  register  of  deeds ;  (o)  has  supervision  of 
the  schools  of  the  county;  (f)  levies  local  school  taxes;  (/)  makes  semiannual  re- 
ports to  the  superintendent  of  public  instruction ;  (m)  divides  county  into  districts 
and  appoints  committeemen  for  same ;  appoints  county  examiner. 

Ouio :  (a)  County  board  of  examiners,  three  members,  appointed  by  the  probate 
judge,  one  member  being  appointed  each  year;  (h)  examines  and  licenses  teachers. 

Sooth  Carolina  :  (a)  County  board  of  examiners,  composed  of  the  county  com- 
missioner and  two  persons  appointed  by  the  State  board  for  two  years;  (6)  examines 
and  licenses  teachers. 

Texas:  (a)  County  board  of  examiners  appointed  annually  by  the  county  judge; 
(&)  examines  teachers  and  recommends  for  licenses  to  the  county  judge. 

YiROiNiA :  (a)  Couuty  school  board,  composed  of  all  the  district  trustees,  with  the 
county  superintendent  as  president ;  (e)  estimates  the  amount  of  money  needed  for 
lehool  purposes;  (m)  examines  yearly  the  records  and  vouchers  of  tho  district 
boards. 

West  ViRGiinA :  (a)  County  board  of  examiners,  composed  of  the  county  superin- 
teadent  mmIi  two  teachers  chosen  by  presidents  of  the  district  boards ;  (b)  examines 
and  licenses  teachers. 

vet 
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v.— TOWNSHIP  AND  DISTRICT  OFFICERS.' 

Their  dntiety  ^c. 

INDEX. 


a.  Title,  appointment,  and  term. 
h.  Employment  of  teachers. 

c.  Power  to  regulate  schools. 

d.  Visitation  of  schools. 


e.  Relation  to  school  property. 

/.  Relation  to  school  money. 

g.  Make  reports, 

m.  Miscellaneous. 


ALABA.MA  :  (a)  Township  superintendentH,  ajjpointed  hy  the  county  superintendent; 
(5)  employ  and  contract  with  teachers ;  id)  visit  schools  of  their  townships;  (»)  cer- 
tify to  correctness  of  teachers'  reports. 

Arkansas:  (a)  Board  of  district  school  directors,  three  members,  elected  by  the 
people  for  three  years ;  (6)  emjiloys  and  contracts  with  teachers ;  (c)  takes  charge  of 
the  school  affairs  of  the  district ;  {d)  visits  schools;  {g)  makes  reports  to  the  county 
examiner. 

Califokxia  :  (a)  Board  of  district  school  trustees,  three  members,  elected  by  the 
peojile,  one  each  year  for  three  years ;  each  county,  city,  or  incorporated  town  is  a 
district;  {h)  employs  and  contracts  with  teachers;  (c)  enforces  use  of  text  books  and 
course  of  study  i»rescribed  by  State  board;  suspends  and ex^vels impils ;  {d)  viflitseach 
school  once  each  term ;  (f)  controls  school  property ;  (/)  receives  and  disburses  school 
money  ;  (g)  makes  reports  to  county  and  State  superintendents ;  (m)  furnishes  books 
to  indigent  children;  appoints  school  census  marshals. 

CoLOitADO :  (a)  District  board  of  directors,  three  or  six  members,  elected,  one-third 
yearly,  for  three  years ;  (6)  employs  teachers ;  (e)  has  control  of  school  property, 
buys  and  sells  the  same,*  fixes  sites,  and  builds  school-houses ;  (/)  levies  local  school 
taxc«  on  vote  of  people. 

Coxxecticut:  (rt)  District  committee,  three  members;  (6)  employs  teachers ;  («) 
takes  charge  of  the  school  affairs  of  the  district. 

Delaware  :  (o)  District  committee,  three  members,  elected,  one  yearly,  for  three 
years ;  {h)  employs  and  contracts  with  teachers ;  (c)  sees  that  schools  are  kept  open 
as  lung  as  the  funds  will  permit;  (e)  selects  sites  and  builds  school-houses;  (/) 
assesses  and  levies  the  annual  school  tax. 

Florida  :  (a)  District  school  trustees,  appointed  for  four  years  by  the  county  board 
of  e<lucation  ;  (6)  recommendteachers  to  the  county  board;  (e)  have  charge  of  school 
property. 

Georgia  :  (a)  Three  school  trustees  for  each  sulxlistrict,  appointed  by  the  county 
board  of  education;  {h)  recommend  teachers  to  county  board;  {d)  supervise  schoolB; 
(/)  make  annual  report*  to  county  board. 

Illixois:  (o)  Three  township  trustees,  elected  by  the  people  for  three  years;  (f) 
hold  title  of  school  property  ;  (/)  hold  and  distribute  funds  of  districts  and  money 
received  from  county  suiMiriutendout ;  {g)  make  reports  to  county  superintendent: 
also,  (a)  three  school  directors  in  each  district,  elected  by  the  people  for  three  yean; 
(ft)  hire  teachers;  (c)  prescribe  course  of  study;  (<•)  build  school-houses;  (/)  levy 
local  school  taxes  and  disburse  funds  by  order  on  trustees. 

Ixdiaxa:  (a)  One  township  trustee  elected  by  the  people  for  two  years;  (6)  employs 
teachers;  (c)  establishes  graded  schools;  (e)  builds  school-houses  and  has  care  of 
school  property;  (/)  orders  levy  of  local  school  taxes  and  pays  out  and  accounts  for 
school  moneys;  (^)  makes  reports  to  county  commissioners  and  county  superintend- 
ent; (m)  takes  school  census. 

Iowa:  (a)  Township  board  of  directors,  three  or  more,  elected  by  the  people;  (6) 
employs  teachers,  and  may  dismiss  them ;  (o)  prescribes  course  of  study  and  text 

1  District  means  a  part  of  a  tovrn  or  township,  unless  otherwise  stated. 
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books ;  can  aoapend  or  expel  pupils;  (d)  visits  schools;  (e)  locates  school-houses,  and 
can  divide  districts ;  (/ )  levies  taxes. 

Kaxbas:  (a)  District  board,  three  members,  elected  by  the  people  for  three  years; 
(b)  employs  and  contracts  with  teachers ;  may  dismiss  them  for  cause ;  (c)  regulates 
gchools,  suspends  pupiLj,  and  requires  uniformity  in  text  books ;  (d)  visits  school  once 
each  term  ;  (v)  lias  care  of  school  property;  (/)  receives  and  disburses  school  money ; 
{g)  makes  reports  to  county  superintendent. 

Kentucky :  («)  District  trustee,  elected  by  votes  of  the  district  for  one  year;  dis- 
trict must  not  be  more  than  four  miles  square:  {b)  employs,  contracts  with,  and  re- 
moves teachers:  (c)  enforces  regulations  for  government  of  schools;  (rf)  visits  schools 
once  a  month ;  (e)  hohls,  buys,  and  sells  school  property,  and  builds  or  provides  school- 
houses;  (/)  levies  and  collects  local  school  taxes;  (//)  makes  reports. 

Louisiana  :  {a )  Auxiliary  visiting  trustees,  api)oiuted  for  the  districts  by  the  parish 
lioanl ;  (<?)  vLsit  the  schools ;  (//)  make  quarterly  reports  to  the  parish  board. 

Maine  :  (a)  Town  school  committees  or  supervisors ;  (ft)  examine  and  license  teach- 
ers, and  may  tlisuiiss  teachers:  (c)  grade  schooU,  prescribe  course  of  study  and  text 
books:  (d)  inspect  schools. 

Maryland:  (a)  Three  trustees  for  each  district,  appointed  by  the  county  board ; 
(b)  employ  teachers;  (c)  have  power  to  expel  pupils ;  (e)  take  care  of  school  property. 

Massachus^ett?*:  (a)  Town  school  committee,  three  persons;  (6)  examines  and  li- 
censes teachers:  (c)sui>erintends  the  public  schools;  (rf)  visits  schools ;  (/)  apportions 
school  money;  (g)  makes  report  to  town. 

Michigan  :  (a)  District  board,  three  or  six  members,  elected  one-third  yearly  for 
three  years;  (6)  employs  teachers;  (c)  prescribes  course  of  study  and  text  books;  (c) 
bnilds  school-houses;  (/)  manages  school  funds;  determines  yearly  tax. 

Minnesota:  (a)  District  board  of  trustees,  three  members;  district  may  include  a 
township;  (6)  employs  and  contracts  with  teachers;  (c)  may  expel  pupils  for  cause; 
(e)  purchases  sites  and  provides  houses  when  ordered  by  school  meetings;  (/)  levies 
taxes  if  district  neglects  to  do  so. 

Mississippi:  (a)  Local  trustees,  three  for  each  school,  electe<l  yearly  by  patrons  of 
school;  (6)  select  teachers;  (o)  arbitrate  between  teachers  and  pupils;  (d)  visit  schools 
monthly ;  (e)  protect  school  property. 

Missouri:  (a)  District  board,  three  or  six  members,  elected  one-third  yearly  for 
three  years;  (5)  employs  teachers;  (r)  makes  rules  for  organization,  grading,  and 
government  of  schools,  ami  may  expel  pupils ;  (d)  visits  schools ;  {e)  has  custo<ly  of 
school  property;  (/)  levies  district  school  tax;  (m)  takes  school  census. 

Nebraska  :  (a)  District  (township  f )  board,  three  or  six  members,  elected  for  three 
years;  (A)  employs  teachers  (?);  (c)  grades  schools  and  prescribes  course  of  study ;  (e) 
has  custody  of  school  property,  aud  purchases  or  leases  sites,  and  builds  school-houses; 
(/)  manages  school  fhn<ls  and  reports  taxes. 

Nevada:  (a)  District  board  of  school  trustees,  three  or  five  members,  elected  by  the 
Iieople  for  four  years;  (fc)  district  equivalent  to  township;  employs,  contracts  with, 
and  may  dismisfi teachers;  (e)  locates  and' builds  or  provides  school-houses,  when  so 
ordered  by  vote  of  the  district;  (/)  levies  local  school  taxes  on  vote  of  the  people; 
takes  enumeration  of  school  children. 

New  Hampshire:  (a)  Town  school  committee,  three  members,  elected  by  the  peo- 
ple or  appointed  by  selectmen  for  one  year;  (c)  regulates  schools,  prescribes  rules, 
coarse  of  study,  and  text  books;  (d)  visits  schools;  (7)  makes  annual  reports  to  the 
saperintendeut  of  public  instruction:  also,  (n)  district  prudential  committee,  one  per- 
son elected  by  the  i>eople  for  one  year;  (6)  employs  teachers;  (e)  has  charge  of  school 
property. 

New  Jersey:  («)  Three  school  trustees,  elected  by  districts  for  three  years;  women 
eligible;  (ft)  employ  teachers;  (e)  erect  aud  repair  school-houses  ;  (/)  preserve  finan- 
cial reo-orcls. 
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New  York  :  (a)  One  or  three  district  school  trostees,  elected  annually  by  the  peo- 
ple ;  (5)  employ  and  contract  with  teachers;  (o)  regnlate  schools ;  prescribe  coarse  of 
■tndy ;  may  expel  pupils ;  (d)  visit  schools ;  (e)  build  or  provide  school-houses ;  (/) 
levy  local  school  taxes ;  (g)  make  annual  report  to  school  commissioners ;  (m)  take  school 
census ;  may  be  teachers  themselves,  and  cannot  employ  near  relatives  except  by  vote 
of  the  district. 

North  Carolina  :  (a)  District  school  committee,  three  members,  appointed  by  the 
county  board  for  tliree  years;  (5)  employs  teachers;  (c)  supervises  schools,  under 
direction  of  the  county  board ;  (d)  visits  schools  and  corrects  abuses ;  (e)  holds  and 
controls  school  property,  selects  sites,  and  builds  school-houses ;  (/)  disburses  school 
moneys  by  orders  on  the  county  treasurer ;  (g)  makes  reports  to  the  county  board ;  (m) 
examines  and  approves  reports  of  teachers. 

Omo :  (a)  District  board  of  education,  composed  of  a  clerk  and  two  directors ;  the 
clerks  of  all  the  districts  of  a  township  form,  with  the  township  clerk,  a  township 
board ;  (h)  employs  teachers ;  (c)  prescribes  course  of  study  and  text  books ;  (e)  builds 
and  repairs  school-houses ;  (/)  le^^es  local  school  taxes. 

Oregon:  (o)  Three  district  directors,  electeil  one  each  year  for  three  years;  dis- 
trict a  division  of  a  county;  (b)  employ  and  contract  with  teachers;  (o)  aid  teachers 
in  discipline  of  the  schools  and  secure  uniformity  in  text  books ;  {d)  visit  schools 
twice  each  term;  (e)  purchase  sites  and  build  and  provide  school -houses ;  (/)  levy 
district  school  tax. 

Pennsylvania:  (a)  District  board  of  school  directors  elected  for  three  years;  (h) 
employs  teachers ;  (r)  grades  schools  and  prescribes  course  of  study  and  text  books; 
(d)  visits  schools ;  (e)  establishes  schools  and  builds  houses ;  (/)  levies  taxes  for 
schools  and  buildings;  (g)  publishes  fiuaucial  statement;  (m)  elects  county  superin- 
tendent. 

Rhode  Island  :  (a)  Town  school  committee,  consisting  of  superintendent  of  schools 
and  three  or  more  members  appointed  by  town,  one-third  yearly ;  also,  one  or  three 
district  trustees,  elected  annually ;  (/)  the  trustees  hire  teachers,  subject  to  approval 
of  the  school  committee ;  (c)  rules  and  regulations  for  the  management  of  schools  made 
by  the  committee;  length  and  times  of  school  terms  are  fixed  by  the  trustees ;  (d) 
visitation  by  school  superintendent ;  (/)  trustees  make  out  tax  bills  for  the  district ; 
{g)  trustees  make  reports  to  the  committee. 

South  Carolina  :  (a)  Board  of  school  district  trustees,  three  members,  appointed 
by  county  board  of  examiners ;  (6)  employs  teachers,  and  may  remove  them  for  cause; 
(c)  can  suspend  or  expel  pupils ;  (d)  visits  schools. 

Tknnessee  :  (a)  Three  district  directors  elected,  one  annually  for  three  years;  dis- 
trict subdivision  of  county  ;  (b)  employ  and  may  dismiss  teachers;  (c)  keep  separate 
schools  for  white  and  colored  children ;  may  dismiss  pupils;  enforce  rules  and  regula- 
tions ;  (d)  visit  schools ;  (e)  control  and  manage  school  property  ;  (/)  disburse  school 
moneys  ;  (</)  make  annual  reports  to  the  county  superintendent. 

Texas:  (a)  Three  community  trustees  appointed  by  the  county  judge  on  request  of 
persons  forming  a  school  community ;  (b)  employ  teachers ;  (c)  have  the  general  con- 
trol and  management  of  the  schools ;  (in)  approve  the  selection  of  text  books  made  by 
teachers.' 

Vermont:  (a)  Town  superintendents,  elected  annually  by  the  people;  (6)  license 
teachers:  also,  (a)  District  prudential  committee,  one  i)erson  elected  by  the  people; 
(b)  employs  teachers ;  (e)  has  care  of  school  property. 

Virginia:  (a)  District  school  board  ;  district  corresponds  to  township  ;  (6)  employs 
teachers,  and  may  dismiss  them  ;  (c)  may  suspend  or  expel  pupils ;  (d)  visits  schools; 
(<?)  controls  and  manages  school  jiroperty  ;  (f)  estimates  funds  necessary  for  schools. 

West  Virginia  :  (a)  District  (township)  Imanl  of  education,  five  memliers,  elected 
by  the  people  for  two  years;  (ft)  employs  and  contracts  with  teachers;  (o)  regulates 
schools  as  to  location,  number,  and  length  of  term;  (d)  has  general  supervision  of 

I  The  school  system  of  Texas  seems  to  be  a  purely  permissive  one. 
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iohoolB ;  (e)  holds  aad  ooutrols  school  property  ;  (/)  disburses  school  money  by  orders 
upon  the  sheriify  and  levies  district  taxes;  (m)  may  appoint  trustees  for  fubdistricts. 

Wisconsin:  (a)  School  district  board,  three  members,  elected  one  yearly  for  three 
ytara;  (h)  employs  teachers ;  (c)  regnlates  schools,  suspends  and  expels  pupils,  pre- 
scribee  text  books ;  (e)  has  charge  of  school  property,  builds  houses,  &c. ;  (/)  may 
determine  amoimt  of  school  taxes,  if  district  meeting  fails  to  do  so. 

Note. — In  most  States,  cities  and  large  towns  have  independent  jurisdiction  ever 
tiieir  schools,  and  their  officers  perform  the  functions  usually  performed  by  township 
and  district  officers. 

y I.— EXAMINATION,  APPOINTMENT,  AND  SUPERVISION  OF  TEACHERS. 

INDEX. 

0.  By  whom  examined  and  licensed.  c.  By  whom  supervised. 

1,  By  whom  selected  and  appointed. 

Alabama  :  (a)  County  board  of  examiners,  consisting  of  county  superintendent  and 
two  t-eachers  selected  by  him;  (h)  township  superintendents;  (o)  township  superin- 
tendents, once  or  twice  yearly. 

Arkansas  :  (a)  County  examiner ;  State  license  by  the  State  superintendent ;  (b) 
district  board  of  school  directors ;  (c)  school  directors. 

Caufornia  :  (a)  County  or  city  board  of  examination;  State  license  by  the  State 
board  of  education ;  (h)  district  board  of  trustees ;  (c)  county  superintendent  and 
district  trustees. 

Colorado  :  (a)  County  superintendent ;  State  license  by  the  State  board  of  educa- 
tion; (h)  district  board  of  directors ;  (c)  county  superintendent. 

CONNKcncuT:  (a)  Board  of  school  visitors,  six  or  nine  persons,  elected,  one-third 
yearly;  (5)  school  district  committee,  not  more  than  three  persons,  chosen  annually; 
(c)  acting  visitors,  twice  each  term ;  they  are  members  of  board  of  school  visitors. 

Delaware:  (a)  State  superintendent ;  (6)  district  committee ;  (c)  State  and  county 
superintendent. 

Florida  :  (a)  License  granted  by  county  board  of  public  instruction  to  persons  ex- 
amined by  county  8uperinten<lent  and  to  graduates  of  department  of  teaching ;  State 
license  by  State  superintendent ;  {b)  county  board  of  public  instruction,  on  recom- 
mendation of  the  school  trustees;  (c)  coimty  superintendent,  every  three  months. 

Georgia  :  (a)  Examined  by  county  school  commissioner  (superintendent) ;  license 
granted  by  county  board  of  education ;  (6)  county  board  of  education  ;  (c)  county 
school  conmiissioner,  twice  yeariy. 

Illinois:  (a)  County  superintendent;  Stat<3  license  by  State  superintendent;  (6) 
district  school  directors ;  (c)  county  superintendent,  yearly,  if  so  directed  by  county 
board. 

Indiana  :  (a)  County  superintoudeut ;  State  license  by  State  board  of  education  • 
(b)  township  trustees  ;  (c)  county  superintendent,  once  yearly. 

Iowa:  (a)  County  superintendent;  (h)  district  board  of  directors ;  (cities  are  in- 
dependent districts;  the  township  district  board  consists  of  one  subdirector  from 
each  subdistrict ;  subdirectors  have  charge  of  their  own  schools  under  direction  of 
the  boanl) ;  (c)  county  superintendent,  once  each  term,  giving  half  a  day  at  each  visit. 

Kansas  :  (a)  County  board  of  education ;  State  license  by  State  board  of  education ; 
(b)  school  district  board ;  (c)  county  superintendent,  occasionally. 

Kentucky:  (a)  Coimty  board  of  examiners;  State  license  by  State  board;  (&)  dis- 
trict tnist-ee ;  (c)  district  trustee. 

Louisiana  :  (a)  Examining  committee,  appointed  by  parish  board ;  C'')  parish  board; 
<c)  visiting  tmstoes. 

Maine:  (a)  Superintending  school  committee  of  towns;  (b)  superintending  school 
eommittee ;  (c)  superintending  school  committee. 
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HAHVUiMV'.  <«>  OMUitj  rrifiwT  «r  Scale  5onDAl  iScfc—!;  e«a>e  lic«ii*e  bj  the 
lk4iV:  Umu4'A  *Au.':Mi^0U'  'kt.  'L^fv.'t  tfTLvMrt*.  t^-sbjciM  lo  c^Kiiiisutioa  by  count  J 

HA*i^A'.n*:*ttm*' :  '«,  Tovci  t^hfptl  r/>mmlTt«tf- :  ^  t-it-an  «choo2  co!]unitte«:  some 
^wti9  *:U:0rt  ytwUmt'tMl  «'/3iifiittei»^  <y/ri«Min^  of  <«a<-  fi^TWKi  froax  esc-h  district :  (c) 
t//«fi  t^Atmtfi  *-jm%SMlU:^., 

Hu:m*»h% :  ^4/  7o»iii*iiip  ftiip«fnut«od«fDt :  6tai«  iioeiB.<9«  bj  State  boanl  of  edaca- 
tMMi ;  (Iff  tit'Ait0t»\  timlfiiti  l^/aml :  >/  tova^hip  Mi|ienDtendent». 

Miy.VKV/TA:  '^«y  Co'iuty  •iip^nrit*:i'l*-:it :  '4^  J:-trict  tru*t«!«:  i^)  coantT  saperin- 

Mitminittiyyt:  (*i)  ('otiu*y  MJ|>«rrifit#ruil<.'Ut :  (b)  local  trast««ay  or.  in  their  default^ 
f/tnuiy  «M|M!riftU;rid  'fit ;  ff,)  U^'al  tn]«*4^».  once  yearly. 

Ml«iM/i;fil :  (a)  Ouuty  nt:UtMt\  comTniitoiouer ;  i&;  district  directors  three  in  nnmber, 
i^itt'  t^lfj-.Uui  yeafly  for  tlir*?*'  yearn;  (t:j  county  «chrioI  cominiwioner. 

SKMiAt^KA:  (a)  County  »uj»erifiten«l*-ut:  State  license  by  State  ^nperintendent :  (h) 
dintfirt  lH#ar<l ;  c/iuntjr4Ui»<;riuteud4'Ut  divider  comity  into  districtit:  (c)  connty  snper- 
iuUitttU'Ui, 

SuVAlfA:  (u)  County  li^ianl  of  examination;  {b)  district  tni8teet»;  (c)  county  super- 

Nkw  HAMf'HfiiKK:  (a)  Town  rtclifiol  ccimiuitteeH  and  boards  of  education ;  (6)  dijttrict 
pnuleiititti  r,oiuniitt4^rfi  aiul  iKianU  of  education;  (c)  town  school  committees,  boards 
of  o<iui!alion,  ati«i  superinUmdentH. 

Nkw  Jkichkv:  (a)  County  MUiN^rint4-ndcnt;  (5)  district  trustees;  each  city  a  dis- 
trfot;  «!ountry  (lUtrictN,  enough  territory*  for  one  school;  (c)  county  superintendent, 
twice  yearly. 

Nkw  V<ii(K:(ri)  Hchmil  commisHiontirs ;  State  license  by  State  superintendent;  {h) 
diNtrict  (ruNt4*cN;  (r)  hc1iih>1  commissionerH,  once  or  twice  a  year. 

Noiciii  Cmhhasa:  (a)  County  examiner;  (h)  district  school  committee;  (c)  school 
e<mifnittee. 

Ohio:  (a)  (*ounty  IxMird  of  examiners;  State  license  by  State  boanl  of  examiners; 
(b)  dln^'tors  orMubdistrict;  (r)  no  HuperviHion. 

Our.uoN  :  (<i)  County  supiTiut^Midcnt;  (b)  district  directors(?);  (e)  county  superin- 
tiMident. 

I'k.nnmyi.vania  :  (a)  County  superintendent ;  State  license  by  State  superintendent; 
(b)  dJHtrlot  boanl  of  wluNd  directors;  every  township,  borough,  and  city  a  district; 
{v)  oounl.v  Mupcrintrndent. 

KiloiM':  Imi.anp:  (u)  T(»wn  selnud  oonnnittee ;  (/>)  district  trustees,  subject  to  appro- 
viil  <if  till'  ctMiiniittor;  ((')  school  comniittee. 

Horrii  (\\U(ii.iNA  :  {a)  County  hoiinl  of  examiners;  State  license  by  State  board  of 
oducutlon;  (b)  ho  nil  of  district  trusttH»s;  (r)  county  school  commissioner. 

TiCNNKssi-'i::  {tt)  Ct)unty  superintendent;  (/»)  district  directors;  (c)  county  super- 
intendent. 

Ti'Avs:  ^41^  County  hounl  of  exuminers;  {b)  community  tnistees:  (c)  community 

trustees  v?^ 

Vkumom:  ^41^  County  e\tuiiiners«  who  are  appointeil  by  the  town  superintendents 
at  >-eai-|y  nuH'tin.;;^;  \,b)  district  prudential  committee;  {c)  town  superintendents, 
ouee  >  early . 

VimiiNlA:  v*>^  County  su|H'rintendent :  {,b)  district  schiK»l  board;  district  corre- 
n^nrnds  to  to\\u>hip;  v«'^  county  Mt|HTintendeut. 

Wnsr  VnuaMA:  v«*^  County  Inunl  of  examiners ;  \^b)  district  board  of  eilucation ; 
^iN  vliHtriet  lH»;ir»l  and  sulnlistriet  tru'^t^vs, 

\ViM\^\>i\:  v**^  County  au|H'rintoudent ;  State  license  by  State  superintendent  and 
State  Ihm^I  of  *Hlucatiou:  v^^  distriol  Uviinl;  vc^  county  superintendent. 

N\MK.     h\  uuv»t  Slates  diplomas  of  Slate  normal  schiHds  axe  equivalent  to  State 
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VII.— DURATION  OF  SCHOOLS. 
Attendance  thereon  and  course  of  study. 

INDEX. 

fl.  How  loDg  local  authorities  are  com-    h.  Minimum  coarse  of  study  proscribecL 


pelled  to  maintain  schools. 


c.  Attendance. 


ALABA.M A :  (a)  Twelve  weeks. 

Califorxia:  (a)  Six  months  to  "M^cure  appropriation;  {Jf)  reading,  writing,  apell 
ing,  arithmetic,  geography,  history  of  the  United  States,  physiology,  natural  history, 
drawing,  and  music;  (c)  compulsory,  but  law  not  enforced. 

Colorado  :  (a)  Three  months ;  (b)  orthography,  reading,  writing,  arithmetic,  gram- 
mar, geography,  history  of  the  United  States,  ])hysiology,  and  the  elements  of  natural 
science.  * 

Coxnectici't:  (a)  Thirty  weeks  in  districts  of  twenty-four  or  more  school  children  ; 
twenty-four  weeks  in  lesser  districts;  (c)  children  from  eight  to  fourteen  must  attend 
three  months  each  year. 

Delaware:  (a)  As  long  as  funds  hold  out. 

Florida  :  (a)  Three  months  yearly,  or  forfeit  appropriation. 

Georgia:  (a)  Three  months  yearly,  or  forfeit  appropriation;  (b)  State  and  county 
limited  to  elementary  Englisli  branches. 

Illinois:  (a)  Six  months  yearly ;  (6)  orthography,  reading,  penmanship,  arithme- 
tic, English  grammar,  geography,  history  of  the  United  States. 

Indiana:  (a)  No  minimum;  (d)  orthography,  reading,  writing,  arithmetic,  gram- 
^"^^1  S^oS^^V^yy  physiology,  and  history  of  the  United  States. 

Iowa:  (a)  Twenty-four  weeks;  (6)  common  branches. 

Kansas:  (a)  Three  months,  or  forfeit  ai>propriatiou ;  (h)  orthography,  reading, 
writing,  grammar,  geography,  arithmetic,  and  other  English  branches  in  the  discre- 
tion of  the  ilistrict  board  ;  (c)  compulsory'  for  all  between  eight  and  fourteen  who  live 
within  two  miles  of  a  school-house. 

Maine:  (c)  Children  from  six  to  fifteen  must  attend  twelve  weeks. 

Maryland  :  (a)  Ten  months  yearly  in  at  least  one  school  in  each  district. 

Massachusetts  :  (c)  Children  between  eight  and  twelve  must  attend  twenty  weeks 
each  vear. 

Michigan:  (a)  Nine  months  in  districts  of  eight  hundred  children,  five  mouths  in 
districts  of  thirty,  and  three  months  in  lesser  districts. 

Mixxescita:  (a)  Three  months  each  year,  or  forfeit  appropriation. 

Mississii'Pi:  (a)  Five  months,  provided  local.  State,  and  county  tax  does  not 
amonnt  to  more  than  ^15  on  $1,000. 

Mlssouri  :  (a)  Generally  four  months;  not  less  than  thirty  nor  more  than  forty 
weeks  in  cities,  towns,  and  villages. 

Nebraska:  («)  In  order  to  draw  public  money,  three  mouths,  if  less  than  seventy- 
five  pupils:  six  months,  if  less  than  two  hundi'ed  pupils;  nine  months,  if  more  than 
two  hundred  pupils. 

Xevada:  (a)  Six  months  each  year,  in  order  to  obtain  public  money;  (ft)  spelling^ 
reading,  grammar,  arithmetic,  geography,  and  physiology;  (c)  children  between 
eight  and  fourteen  years  must  attend  sixteen  weeks. 

New  Hampshire :  («)  Optional;  (c)  all  children  between  eight  and  fourteen  must 
attend  twelve  weeks. 

New  Jersey:  (a)  Nine  months  yearly ;  (c)  all  children  between  eight  and  fourteen 
must  attend  twelve  weeks  consecutively  each  year. 

Nbw  York:  (a)  Twenty-eight  weeks  each  year,  or  forfeit  public  money;  (b)  op- 
tional with  the  trustees. 
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North  Carolina:  (a)  Four  months;  (h)  orthography,  reading,  penmanship,  arith- 
metic, grammar,  geography,  and  history  of  the  United  States. 

Ohio  :  (a)  Legal  school  year  is  twenty-four  weeks. 

Oregon:  (a)  Legal  school  year  is  sixty  days;  (h)  orthography,  reading,  writing, 
arithmetic,  grammar,  geography,  and  history  of  the  United  States. 

Pennsylvania:  (a)  Not  less  than  five  months. 

Rhode  Island:  (a)  Twenty-fonr  weeks. 

Tennessee:  (a)  Five  months;  (h)  orthography,  reading,  writing,  arithmetic,  gram- 
mar, geography,  geology  of  Tennessee,  history  of  the  United  States,  elements  of  agri- 
culture. 

Vermont:  (a)  Towns  must  have  twenty  weeks,  or  forfeit  school  money ;  (fr)  read- 
^Sf  spelling,  writing,  arithmetic,  grammar,  history  of  the  United  States,  and  goo^ 
behavior ;  (o)  children  from  eight  to  fourteen  must  attend  three  months. 

Yirqinia:  (a)  Five  months  yearly ;  (5)  reading,  spelling,  writing,  arithmetic,  geog- 
raphy, and  grammar. 

West  Virginia:  (a)  Four  months;  (&)  orthography,  reading,  writing,  arithmetic] 
grammar,  history,  and  geography. 

Wisconsin:  (a)  Five  months  yearly,  or  forfeit  share  of  school  money ;  (&)  commoi 

branches,  including  history  of  United  States ;  (c)  compulsory  for  all  between  sever 

and  fifteen. 

VIIL— FINANX'IAL  SYSTEMS. 

index. 

a.    How    State   school   revenue   is  pro-  j  c.  What  per  cent,  of  teachers'  salaries  the 

daced.  I  Stat'C  school  revenue  furnishes. 

h.  How  State  school  revenue  is  used.  d.  How  local  taxes  are  levied. 

Alabama:  (a)  Legislative  appropriation  and  statutory  poll  tax ;  (ft)  96  per  cent, 
must  be  applied  to  tuition,  unless  otherwise  ordered  by  a  two-thirds  vote  of  the  legis- 
lature ;  (c)  82  per  cent. ;  (d)  county  tax  by  county  authorities. 

Arkansas  :  (a)  Tax  permanently  fixed  by  statute,  and  interest  on  permanent  fund; 
(h)  exclusively  for  tuition ;  (d)  county  tax  by  county  court. 

California  :  (a)  Tax  perm^ently  fixed  by  statute,  and  interest  on  permanent  fund ; 
(c)  98  per  cent. ;  (d)  county  tax  by  county  authorities ;  district  tax  by  local  vote. 

Colorado  :  (a)  No  State  tax ;  (d)  county  tax  by  county  commissioners ;  district 
tax  by  district  board  on  vote  of  the  people. 

Connecticut  :  (a)  Tax  permanently  fixed  by  statute,  and  interest  on  permanent 
fund ;  (6)  exclusively  for  tuition ;  (c)  43  per  cent. ;  (rf)  town  and  district  taxes  by  vote 
of  the  people. 

Delaware  :  (a)  Legislative  appropriation ;  (c)  25  per  cent. ;  (d)  district  tax  by  dis- 
trict committee. 

Florida:  (a)  Tax  periodically  fixed  by  statute;  (h)  for  general  school  expenses; 
(c)  35  per  cent. ;  (d)  county  tax  by  county  board  of  public  instruction. 

Georgia  :  (a)  Tax  permanently  fixed  by  statute ;  (&)  exclusively  for  tuition ;  (d) 
county  tax  by  a  two-thinls  vote  of  the  electors. 

Illinois:  (a)  Tax  periodically  fixed  by  statute;  (6)  for  general  school  expenses;  (c] 
27  per  cent. ;  {d)  district  tax  by  district  directors ;  a  township  tax  for  high  school 
a  county  tax  for  county  normal  school. 

Ijf DIANA:  (a)  Tax  permanently  fixed  by  statute,  and  interest  on  permanent  fund ; 
(b)  exclusively  for  tuition ;  (c)  76  per  cent. ;  {d)  township  tax  by  township  trustees. 

Iowa  :  (a)  No  State  tax  ;  interest  on  permanent  fund  ;  (r?)  county  tax  by  board  of 
supervisors,  township  and  district  tax  by  electors  and  by  board  of  directors. 

Kansas:  (a)  No  State  tax ;  (d)  district  tax  by  vote  of  electors. 

Kentucky:  (a)  Tax  permanently  fixed  by  statute,  and  interest  on  permanent  fund ; 

(b)  exclusively  for  tuition;  (d)  county  tax  by  vote  of  the  people,  district  tax  by  same 
Louisiana  :  (a)  Tax  permanently  fixed  by  statute,  and  interest  on  permanent  fimd 

(c)  8C  per  cent. ;  (d)  parish  tax  by  order  of  parish  board. 

134 


DEPARTMENT   OF   SUPEBINTENDENCE.  107 

Maixe  :  (a)  Tax  pemiftuently  fixed  by  statote,  and  interest  on  pennanent  fund ;  (b) 
for  general  school  expenses ;  (c)  42  per  cent. ;  (d)  town  tax  by  town  assessors. 

Martlaxd:  (a)  Tax  permanently  fixed  by  statute,  and  interest  on  pennanent  fond; 
(>)  for  general  school  expenses ;  (c)  75  percent.;  (d)  county  tax  by  county  commis- 
sioners. 

Massachusetts  :  (a)  Legislative  appropriations,  and  interest  on  permanent  fund ; 
(e)  39  per  c«nt. ;  (d)  town  tax. 

Michigan  :  (a)  No  State  tax ;  interest  on  permanent  fund ;  (d)  township  tax  by 
township  supervisor,  district  tax  by  district  board. 

MiNNKSOTA :  (a)  No  State  tax ;  (d)  district  tax  by  vote  of  people,  in  independent 
districts  by  trustees. 

Mississippi  :  (a)  Liqnor  licenses,  land  redemptions,  fines,  and  forfeit  ires ;  (^)  exclu- 
sively for  tuition  and  pay  of  county  superintendents ;  (d)  county  tax  by  board  of  su- 
pervisors. 

Missouri:  (a)  No  State  tax ;  interest  on  permanent  fund;  (d)  district  tax  by  board 
of  district  directors. 

Nebraska  :  (a)  Tax  i)ermanently  fixed  by  statute,  and  interest  on  permanent  fund ; 
(h)  exclusively  for  tuition ;  (c)  52  x>er  cent. ;  (d)  district  tax  by  vote  of  the  people. 

Nevada  :  (a)  Tax  permanently  fixed  by  statuts,  fines  and  escheats,  and  interest 
on  permanent  fund;  (&)  exclusively  for  tuition;  (c)  78  per  cent. ;  (d)  county  tax  by 
county  commissioners,  district  tax  by  vote  of  electors. 

New  Hampshire  :  (a)  Interest  on  i)ermanent  fund ;  (b)  not  exclusively  for  tuition ; 
(d)  district  tax  by  vote  of  the  people. 

New  Jersey  :  (a)  Tax  permanently  fixed  by  statute,  and  interest  on  permanent 
fund ;  (6)  not  exclusively  for  tuition;  (c)  91  per  cent. ;  (d)  township  tax  by  township 
meeting,  district  tax  by  vote  of  the  people. 

New  York  :  (a)  Tax  permanently  fixed  by  statute,  and  interest  on  permanent  fund ; 
(5)  not  exclusively  for  tuition ;  (c)  58  per  cent. ;  (d)  district  tax  by  district  trustees. 

North  Carolina:  (a)  Tax  permanently  fixed  by  statute ;  (5)  for  general  school  ex- 
penses; (d)  county  tax  by  l>oard  of  commissioners. 

Ohio  :  (a)  Tax  permanently  fixed  by  statute,  and  income  of  school  lands ;  (b)  ex- 
clusively for  tuition ;  (c)  46  per  cent. ;  (d)  district  tax  by  district  board. 

Oregon:  (a)  Tax  permanently  fixed  by  statute,  and  interest  on  permanent  fund ; 

(c)  67  per  cent. ;  (d)  county  tax  by  county  authorities,  district  tax  by  district  direct- 
ors. 

Penxsylv.vnia:  (a)  Legislative  appropriation;  (c)  20  per  cent. ;  (d)  district  tax  by 
district  school  directors. 

BuODE  l8i*\ND:  (a)  Legislative  appropriation;  (fc)  exclusively  for  tuition;  (o)  36 
per  cent. ;  (d)  district  tax  by  district  trustee,  with  approval  of  school  meeting. 

South  Carolina  :  (a)  Tax  permanently  fixed  by  statute;  (d)  no  local  taxes  except 
in  cities. 

Tennessee:  (a)  Tax  jieriodically  fixed  by  statute;  {b)  not  exclusively  for  tuition; 

(d)  county  tax  by  the  county  court. 

Texas:  (a)  Poll  tax,  one-fourth  of  occupation  and  ad  valorem  taxes,  interest  on  pro- 
ceeds of  school  lands;  (d)  local  boards  of  school  directors  levy  local  taxes. 

Vermont:  (a)  No  State  tax ;  (d)  town  tax  by  selectmen. 

Virginia:  (a)  Tax  i)eriodically  fixed  by  statute,  and  intenst  on  permanent  fund ; 
(5)  salaries  of  teachers  and  suiieriutendents ;  (c)  51  per  cent. ;  (d)  township  tax  by 
board  of  supervisors. 

West  Virginia  :  (a)  Tax  periodically  fixed  by  statute  and  interest  on  permanent 
fond;  (b)  exclusively  for  tuition ;  (c)  47  per  cent.;  (d)  district  tax  by  board  of  educa- 
tion. 

Wisconsin:  (a)  No  State  tax;  interest  of  permanent  fund;  (d)  district  tax  by  dis- 
trict meeting. 
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IX.— ANALYSIS  OF  IMPORTANT  PARTICULARS. 

I.    STATE   SUPERIXTEXDEXT. 

(1)  Mode  of  appointment, —  {a)  Electtnl  by  the  people  in  Alabama,  Arkansas,  Califor- 
nia, Colorado,  Illinois,  Indiana,  Iowa,  Kansas,  Kentucky,  Louisiana,  Michigan,  Mis- 
sissippi, Missouri,  Nebraska,  Nevada,  North  Carolina,  Ohio,  Oregon,  South  Carolina, 
West  Virginia,  Wisconsin — 21  States;  {b)  apiioint^ed  by  the  governor  in  Delaware, 
Florida,  Georgia,  Maine,  Minnesota,  New  Uanipshiro,  Pennsylvania,  Tennessee — 8 
States;  (c)  elected  by  the  legislature  in  New  York,  Vermont,  Virginia — 3  States;  (d) 
appointed  by  State  board  in  Connecticut,  Maryland,  Massachusetts,  New  Jersey, 
Rhode  Island,  Texas — 6  States. 

(2)  Term  of  service. —  (a)  One  year  in  Delaware  and  Rhode  Island— 2  States ;  {b)  two 
years  in  Alabama,  Arkansas,  Colorado,  Indiana,  Iowa.  Kansas,  Michigan,  Minnesota, 
Nebraska,  New  Hampshire,  South  Carolina,  Tennessee,  Vermont,  Wisconsin — 14  States; 
(c)  three  yeara  in  Maine,  New  Jersey,  New  York,  Ohio— 4  States ;  (rf)  four  years  in  Cali- 
fornia, Florida,  Georgia,  Illinois,  Kentucky,  Louisiana,  Mississippi,  Missouri,  Neva^la, 
North  Carolina,  Oregon,  Pennsylvania,  Virginia,  West  Virginia — 14  States;  (f)  indefi- 
nite in  Connecticut,  Maryland,  Massachusetts,  Texas — 1  States. 

(3)  Duties. —  (a)  Makes  otiicial  visits  in  Alabama,  Arkansas,  California,  Colorado, 
Connecticut,  Delaware,  Georgia,  Illinois,  Indiana,  Iowa,  Kansas,  Kentucky,  Louisiana, 
Massachusetts,  Michigan,  Minnesota,  Mississippi,  Missouri,  Nebraska,  Nevada,  New 
Jersey,  New  York,  Ohio,  Rhode  Island,  South  Carolina,  Tennessee,  Vermont,  Virginia, 
Wisconsin — 29  States ;  (6)  apportions  school  revenue  in  Arkansas,  California,  Colorado, 
Georgia,  Indiana,  Kansas,  Louisiana,  Michigan,  Missouri,  Nebraska,  Nevada,  New 
Jersey,  Now  York,  North  Carolina,  Rhode  Island,  South  Carolina,  Virginia,  Wiscon- 
sin— 18  States;  (c)  grants  St^te  licenses  in  Arkansas,  Florida,  Illinois,  Nebraska,  New 
Jersey,  New  York,  Wisconsin — 7  States ;  (rf)  prescribes  or  recommends  text  books  in 
Arkansas,  Kansas,  Nebraska,  Rhode  Island,  South  Carolina,  Wisconsin — 6  States ;  (e) 
construes  school  law  in  Arkansas,  Georgia,  Illinois,  Indiana,  Iowa,  Kansas,  Michigan, 
Mississippi,  Missouri,  Nebraska,  New  Jersey,  Ohio,  Pennsylvania,  South  Carolina, 
Virginia,  West  Virginia — 16  States;  (/)  hears  appeals  in  Florida,  Georgia,  Indiana, 
Iowa,  Kansas,  New  Jersey,  New  York,  Rhode  Island,  Wisconsin — 9  States ;  (</)  ap- 
points county  superintendents  in  Alabama. 

(4)  Xumber  of  supo'intendents  and  average  length  of  term  since  creation  of  the  office. — Ala- 
bama 4,  2  years;  Arkansas,  — ;  California  7,  4.3  years;  Colora4lo,  —  ;  Connecticut  7, 
5.3  years  ;  Delaware,  — ;  Florida  4,  2  years;  Georgia  2,  5  years;  Illinois  6,  4  years; 
Indiana  12,  2.5  years  ;  Iowa  11,  3  years;  KaiLsas,  — ;  Kentucky  12,  3.6  yt^ars;  Louisi- 
ana 3,  3.3  years;  Maine  9,  3  years;  Maryland  2, 7.3 years;  Massachusetts  5,  8.6 years; 
Michigan  6,  4.5  years;  Minnesota.  — ;  Mississippi  4,2  years;  Missouri  9.  4.1  years; 
Nebraska  3,  3  years  ;  Nevada  2,  7  years;  New  Hampshire  17,  1.9  years;  New  Jersey  5, 
7  years;  New  York,  5,  5.2  years;  North  Carolina  4,  7  years;  Ohio  10,  3  years;  Oregon, 
— ;  Pennsylvania  15,  2.3  years ;  Rhode  Island  8,  4.2  years;  South  Carolina  1,  8  years; 
Tennessee  3, 3  years  ;  Texas  2,  4  years  ;  Vermont  6,  4.5  years ;  Virginia  1,  7  years ;  West 
Virginia  5,  3  years;  Wisconsin  9,  2.7  years. 

II.    STATE   BOARD   OV   EDUCATION. 

(rt)  States  having  State  boards:  California,  Colorado,  Connecticut,  Delaware, 
Florida,  Georgia,  Indiana,  Kansas,  Kentucky,  Louisiana,  Maryland,  Massachusetts, 
Michigan,  Mississippi,  Missouri,  Nevada,  New  Jersey,  North  Carolina,  Oregon,  Rhode 
Island,  South  Carolina,  Tennessee,  Texas,  Virginia— 24  States;  (6)  composed  chiefly 
of  professional  teachers  in  California,  Connecticut,  Indiana,  Kansas,  Kentucky,  Lou- 
isiana, Maryland,  Massachusetts,  Michigan,  Nova<la,  Rhode  Island,  South  Carolina, 
Tennessee — 13  States;  (c)  composed  chiefly  of  State  ofticers  in  Colorado,  Delaware, 
Florida,  Georgia,  Mississippi,  Missouri,  New  Jersey,  North  Carolma,  Oregon,  Texas, 
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Yirginia — 11  States ;  {d)  appoiuts  the  Stat«  snperinteudent  in  Coniiectiout,  Maryland, 
HaasachusettSf  New  Jersey,  Rhode  Island,  Texas — 6  States ;  {e)  appoints  county  super- 
intendents in  Mississippi,  New  Jersey,  Virginia;  and  county  board  in  Florida  and 
South  Carolina — 5  States;  (/)  prescribes  or  recommends  text  lK)oks  in  California,  Con- 
necticut, Delaware,  Kentucky,  Louisiana,  Nevada,  North  Carolina,  Oregon,  South 
Carolina,  Virginia — 10  States;  {g)  prepares  questions  for  use  of  local  examiners  of 
teachers  in  Indiana  and  Michigan — 2  States ;  {h)  issues  State  liceuses  in  California, 
Colorado,  Indiana,  Kansas,  Kentucky,  Maryland,  Michigau,  Nevada,  Oregon,  Rhode 
Island.  South  Caroliua~ll  States.' 

III.   CHIEF   COUNTY   OFFICER. 

(a)  States  having  a  county  superintendent  or  examiner :  Alabama,  Arkansas,  Cal- 
ifornia, Colorado,  Delaware,  Florida,  Georgia,  Illinois,  Indiana,  Iowa,  Kansas,  Ken- 
tacky,  Maryl^d,  Minnesota,  Mississippi,  Missouri,  Nebraska,  Nevada,  New  Jersey, 
New  York,  North  Carolina,  Oregon,  Pennsylvania,  South  Carolina,  Tennessee,  Ver- 
mont, Virginia,  We^t  Virginia,  Wisconsin — 29  States;  {b)  tenn  of  service:  One  year 
in  Delaware  and  Vermont — 2  States;  three  years  in  New  Jersey,  New  York,  andPenn- 
8ylvania — 3  States;  four  years  in  Georgia,  Illinois,  and  Virginia — 3  States;  two  years 
in  the  other  States  above  mentioned — 21  States ;  (c)  ajipoiuted  by  State  superintend- 
ent in  Alabama — 1  State  ;  by  governor  in  Delaware  and  Florida — 2  States ;  by  State 
board  in  Mississippi,  New  Jersey  and  Virginia — 3  States;  by  township  trustees  in  In- 
diana— 1  Stato ;  by  school  directors  in  Pennsylvania — 1  State ;  bj-  town  superintend- 
ents in  Vermont — 1  State ;  by  county  court  in  Arkansas,  Kentucky,  and  Tennessee — 3 
States  ;  by  county  board  in  Georgia,  Maryland,  and  North  Carolina — 3  States ;  elected 
by  the  people  in  California,  Colorado,  Illinois,  Iowa,  Kansas,  Minnesota,  Missouri, 
Nebraska,  Nevada,  New  York,  Oregon,  South  Carolina,  West  Virginia,  Wisconsin — 14 
States ;  {d)  examines  and  licenses  teachers  in  Arkansas,  Colorado,  Florida,  Georgia, 
niinois,  Indiana,  Iowa,  Maryland,  Minnesota,  Mississippi,  ^lissouri,  Nebraska,  New 
Jersey,  New  York,  North  Carolina,  Oregon,  Pennsylvania,  Tennessee,  Vermont,  Vir- 
ginia, Wisconsin — ^21  States ;  and  is  member  of  examining  board  in  Alabama,  Cali- 
fornia, Kansas,  Kentucky,  Nevada,  South  Carolina,  West  Virginia — 7  States;  (e)  mem- 
ber of  county  board  of  education  in  Florida,  Georgia,  Indiana,  North  Carolina,  Vir- 
ginia— 5  States ;  (/)  visits  schools  in  Alabama,  California,  Colorado,  Delaware,  Flor- 
ida, Georgia,  Illinois,  Indiana,  Iowa,  Kentucky,  Maryland,  Minnesota,  Mississippi^ 
Nebraska,  Nevada,  New  Jersey,  New  York,  Oregon,  Pennsylvania,  South  Carolina, 
Tennessee,  Virginia,  Wisconsin — 23  States;  (g)  disburses  or  apportions  school  revenue 
in  Alabama,  California,  Colorivdo,  Georgia,  Illinois,  Kansas,  Nebraska,  Nevada,  New 
Jerst-y,  New  York,  Oregon,  South  Carolina,  Virginia,  W\»st  Virginia — 14  States. 

IV.  COUNTY  BOARDS  OF  EDUCATION  AXD  EXAMINATION. 

(a)  States  having  such  boards  :  California,  Florida,  Georgia,  Indiana,  Kansas,  Ken- 
tucky, Louisiana,  Maryland,  Mississippi,  Nevada,  New  Jersey,  North  Carolina,  Ohio, 
South  Carolina,  Texas,  Virginia,  West  Virginia — 17 States;  (6) examines  and  licenses 
teachers  in  California,  Kansas,  Kentucky,  Louisiana,  Nevada,  New  Jersey,  Ohio, 
South  Carolina,  Texas,  West  Virginia — 10  States ;  (c)  employs  teachers  in  Florida, 
Georgia,  Louisiana — 3  States ;  (d)  prescribes  text  books  in  Georgia,  Indiana,  Kentucky- 
Mary-land — 4  States ;  (e)  levies  local  school  taxes  in  Florida,  Maryland,  North  Caro, 
Una,  Virginia — 4  States. 

V.   T0WN8IUP  AND  DISTRICT  OFFICERS. 

(1)  Tawiukip  tnutees, — (o)  Levy  local  taxes  in  Iowa,  Indiana — 2  States;  (6)  locate 
and  build  school-houses  in  Indiana,  Iowa,  Ohio — 3  States. 

1  SeTend  States  hare  boards  of  examinen,  which  issue  State  licenses,  bat  such  boards  do  not  exer* 
die  the  powers  otaally  exercised  by  State  boards  of  education. 
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(2)  District  tru$tee$  or  directors, — (a)  Levy  local  t«x«)8  Id  Colorado,  Delaware,  IllinoiB, 
Kentacky,  Michigan,  Minnesota,  Nebraska,  Nevada,  New  York,  Ohio,  Pennsylvania^ 
Rhode  Island,  West  Virginia,  Wisconsin — 14  States;  (6)  locate  and  build  school- 
honsee  in  California,  Colonulo,  Delanrare,  Florida,  Illinois,  Kansas,  Kentucky,  Mary- 
land, liichigan,  Minnesota,  Mississippi,  Missouri,  Nebraska,  Nevada,  New  Hampshire, 
New  York,  North  Carolina,  Pennsylvania,  Tennessee,  Vermont,  Virginia,  WoBt  Vir- 
ginia, WLsconsin — 23  States. 

VI.   EMPI.OYMKNT  OF  TEACHERS. 

(a)  By  county  authority  in  I'lorida,  Georgia,  and  Louisiana — 3  States ;  (6)  by  town- 
ship authority  in  Alabama,  Indiana,  Maine,  Massacliusetts,  New  Hampshire — 5  States; 
(c)  by  district  authority  in  Arkansas,  California,  Colorado,2Connecticut,  Delaware, 
Illinois,  Iowa,  Kansas,  Kentucky,  Maryland,  Michigan,  Minnesota,  Mississippi,  Mis- 
souri, Nebraska,  Nevada,  New  Jersey,  New  York,  North  Carolina,  Ohio,  Qr^gou,  Penn- 
sylvania, Rhode  Island,  South  Carolina,  Tennessee,  Texa«, JVermont ,  Virginia,  West 
Virginia,  Wisconsin — 30  States. 

VII.    EXAMINATION  AND  SITPERVISION  OP  TEACHERS. 

(a)  Examined  by  county  authority  in  Alabama,  Arkansas,  California,  Colorado, 
Florida,  Georgia,  Illinois,  Indiana,  Iowa,  Kansas,  Kentucky,  Louisiana,  Maryland, 
Minnesota,  Mississippi,  Missouri,  Nebraska,  Nevada,  New  Jersey,  New  York,  North 
Carolina,  Ohio,  Oregon,  Pennsylvania,  South  Carolina,  Tennessee,  Texas,  Vermont, 
Virginia,  West  Virginia,  Wisconsin — 31  States;  (&)  examined  by  town  or  township 
authorities  in  Connecticut,  Maine,  Massachusetts,  Michigan,  New  Hampshire,  Rhode 
Island — 6  States ;  (o)  examined  by  the  State  superintendent  in  Delaware — 1  State ; 
((f)  supervised  by  county  authority  in  California,  Colorado,  Delaware,  Florida, 
Georgia,  Illinois,  Indiana,  Iowa,  Kansas,  Maryland,  Minnesota,  Missouri,  Nebraska, 
Nevada,  New  Jersey,  New  York,  Oregon,  Pennsylvania,  South  Carolina,  Temiessee, 
Virginia,  Wisconsin — 22  States;  (e)  supervised  by  township  authority  in  Alabama, 
Connecticut,  Maine,  Massachusetts,  Michigan,  New  Hampshire,  Rhode  Island,  Ver- 
mont— 8  States ;  (/)  supervised  by  district  authority  in  Arkansas,  Kentucky,  Loui- 
siana, Mississippi,  North  Carolina,  Texas,  West  Virginia — 7  States;  (g)  no  supervision 
in  Ohio ;  (h)  States  in  which  teachers  are  examined  and  supervised  by  the  same  per- 
son or  persons:  Alabama,  California,  Colorado,  Connecticut,*  Delaware,  Florida, 
Georgia,  Illinois,  Indiana,  Iowa,  Kansas,  >  Maine,  Maryland,  Massachusetts,  Michigan, 
Minnesota,  Missouri,  Nebraska,  Nevada,'  New  Hampshire,  New  Jersey,  New  York, 
Oregon,  Pennsylvania,  Rhode  Island,  South  Carolina,'  Tennessee,  Virginia,  Wiscon- 
sin— 29  States. 

\1II.   FINANCIAL  SYSTEM. 

(I)  State  revenue, —  (a)  An  ad  valorem  tax  permanently  fixed  by  statute  levied  in 
Arkansas,  California,  Connecticut,  Georgia,  Indiana,  Kentucky,  Louisiana,  Maine, 
Maryland,  Nebraska,  Nevada,  New  Jersey,  New  York,  North  Carolina,  Ohio,  Oregon, 
Texas,  South  Carolina — 18  States;  (ft)  an  ad  valorem  tax  periodically  fixed  by  statute 
levied  in  Florida,  Illinois,  Tennessee,  Virginia,  West  Virginia — 5] States;  (c)  legisla- 
tive appropriations  from  treasury  in  Alabama,  Delaware,  Massachusetts,  Pennsylva- 
nia, Rhode  Island — 5  States ;  {d)  no  State  tax  in  Colorado,  Iowa,  Kansas,  Michigan, 
Miun'-6ota,  Mississi^^iii,  Missouri,  New  Hampshire,  Vermont,  Wisconsin — 10  States: 
(«)  rank  of  the  States  in  respect  to  the  proportion  which  the  State's  school  revenue  bears 
to  the  amount  expended  for  tuition:  Arkansas,  Kentucky,  North  Carolina,  and  Sotith 
Carolina  more  than  the  whole ;  California,  98  per  cent. ;  New  Jersey,  91 ;  Louisiana, 
86 ;  Alabama,  82 ;  Indiana,  76 ;  Maryland,  75 ;  Oregon,  67 ;  New  York,  58 ;  Virginia, 
51;  West  Virginia,  47;  Ohio,  46;  Connecticut,  43;  Maine,  42;  Nebraska,  42;  Massa- 

The  person  who  snperrUes  belongs  to  tbe  board  which  examines  teachers. 
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choaettB,  39;  Rhode  Island,  36;  Florida,  35;  Illiiiois,  '^ ;  Delaware,  25;  Pennsylva- 
nia, 20. 

(2)  Local  iaxes.^ — (a)  Levied  by  couutied  in  Alabama,  Arkansas,  California,  Colorado, 
Florida,  Georgia,  Illinois,  Iowa,  Kentucky,  Louisiana,  Maryland,  Mississippi,  Nevada, 
North  Carolina,  Oregon,  Tennessee — 17  States;  (b)  by  townships  in  Connecticut,  Illi- 
nois, Indiana,  Iowa,  Maine,  Massachusetts,  Michigan,  New  Jersey,  Vermont,  Virginia — 
10  States;  (c)  by  districts  in  California,  Colorado,  ConneoHcut,  Delaware,  Illinois,  Iowa, 
£ftii«<M,  Kentucky,  Michigan,  Minnesota,  Missouri,  Xebraeka,  Nevada,  New  Hampshire,  New 
Jtney,  New  York,  Ohio,  Oregon,  Pennsylvania,  Rhode  Island,  Texas,  West  Virginia, 
Wisconsin — 23  States. 


*  In  those  States  which  are  italicised  the  levy  is  made  by  a  vote  of  the  people. 
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LETTER. 


Department  of  the  Interior, 

Bureau  of  Education, 

Apnl  14, 1880. 

Sir:  The  recent  prolonged  hard  times  hare  impressed  educators  anew 
with  the  great  perils  to  public  welfare  arising  from  the  neglect  of  the 
rights  .and  privileges  of  children.  Never  before  have  those  among  us 
who  are  interested  in  education  come  to  so  lively  an  appreciation  of  the 
extent  to  which  vice,  pauperism,  and  crime  in  all  their  forms — with  all 
their  perils  to  the  individual,  family.  State,  and  nation,  or  to  labor  and 
capital — are  ti-aceable  to  the  misuse  of  the  rights  and  pri\ileges  of  child- 
hood. The  necessity  of  universal  education  is  enforced  by  new  argu- 
ments. A  considerable  number  of  States  have  sought  to  secure  it  by 
compulsory  education,  so  called,  but  the  manner  in  which  it  has  been 
attempted  has  not  always  been  cordially  received,  and  the  end  sought 
has  not  always  been  attained.  Important  societies  have  been  organized 
to  prevent  cruelty  to  children.  Truant  laws  have  been  enacted  and  tru- 
ant police  employed  with  good  results.  Measures  to  prevent  the  employ- 
ment in  different  industries  of  children  that  have  not  attended  school  a 
specified  period  of  a  given  year  have  been  found  useful,  and  charitable 
visitation  has  increased  the  benefits  of  instruction  among  poor  children 
by  inquiries  as  to  their  school  attendance  and  by  providing  food  and 
clothing.  More  and  more  has  agitation  turned  attention  to  the  laws  of 
the  different  States :  this  Ofl&ce  has  been  very  much  taxed  in  gi\:ing  in- 
formation of  this  character ;  teachers,  parents,  school  ofiicers,  philan- 
thropists, statesmen,  have  sought  to  find  out  what  the  laws  now  provide, 
to  compare  those  of  one  State  with  another,  and  to  ascertain  what  modi- 
fications are  desirable.  I  have  therefore  had  prepared,  from  the  collec- 
tion of  school  laws  in  this  Office  and  from  the  unequalled  collection  of 
statutes  and  decisions  of  States  in  the  law  department  of  the  Con- 
gressional Library,  a  summary  of  the  legal  rights  of  children.  The 
difficult  task  has  been  executed  by  S.  M.  Wilcox,  esq.,  a  careful  student 
of  law,  who  has  had  the  advantages  of  personal  observation  of  these 
laws  in  New  England,  Ponnsylvania,*and  this  District.  It  will  be  ob- 
served how  deeply  embedded  in  the  legal  foundation  of  the  several 
States  is  the  child's  right  to  education,  and  how  the  universal  recogni- 
tion of  this  right  as  obligatory  would  increase  the  efficiency  of  instrua- 
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was,  for  the  benefit  of  the  child,  reputed  in  the  same  condition  as  if 
born,  and  the  common  law  is  in  this  respect  the  same.  Both  in  England 
and  in  this  country,  it  is  well  settled  that  an  infant  in  ventre  sa  mere  is 
deemed  to  be  in  esse,  or  in  being,  for  the  purpose  of  taking  a  remainder, 
or  any  other  estate  or  interest  which  is  for  his  benefit,  whether  by 
descent,  devise,  or  under  the  statute  of  distribution.  Under  the  law 
of  England  a  bill  may  be  filed  in  its  favor,  a  court  of  equity  will  grant 
an  injunction  to  protect  its  rights,  and  the  destruction  of  such  a  child  is 
murder ;  and  in  most  of  our  own  States  the  destruction  of  such  a  child 
by  any  means  is  made  a  felony,  unless  where  such  act  is  necessary  to 
preserve  the  life  of  the  mother. 

The  common  law  doctrine  as  to  such  infants  seems  to  have  been  recog- 
nized to  its  fullest  extent  in  this  country,  although  it  is  generally  regu- 
lated by  statute,  but  such  statutes  will,  in  most  cases,  be  found  to  be 
reeuactments  of  the  common  law,  and  where  they  vary  from  that 'it  is 
in  extending  the  common  law  rights  of  such  infants. 

The  child,  then,  is  to  be  considered  in  being  from  the  time  of  conception, 
when  it  is  for  the  benefit  of  the  child  that  it  should  be  so  considered.  As 
respects  the  rights  of  third  persons,  or  those  claiming  through  the  infant, 
if  the  child  should  be  born  dead  or  in  such  an  early  stage  of  pregnancy 
as  to  be  incapable  of  living,  it  is  to  be  considered  as  never  having  been 
conceived  or  born.  Children  born  within  six  months  after  conception 
are  presumed  to  be  incapable  of  living,  and  therefore  cannot  take  and 
transmit  property  by  descent  unless  they  actually  sur\ive  long  enough 
to  rebut  that  legal  presumption. 

When  the  mother  dies  before  the  birth  of  the  child,  and  the  latter  is 
delivered  by  the  caesarean  operation,  it  is  considered  in  existence  before 
its  birth,  for  its  own  benefit  to  take  the  estate  of  the  mother  by  descent, 
but  not  for  the  benefit  of  the  father  to  enable  him  to  hold  as  tenant  by 
the  curtesy.    Tyler  on  Inf.  §§  151  to  158. 

WHO  ARE   INFANTS. 

By  the  common  law  no  person  acquires  fully  all  his  political  and  civil 
rights  until  he  is  21  years  of  age,  at  which  time  his  infancy  terminates. 
This  rule,  however,  does  not  prevail  in  all  systems  of  juiisprudence,  for 
in  Spain  and  some  other  countries  emancipation  does  not  take  place 
until  the  age  of  25. 

By  the  common  law  the  period  of  emancipation  is  the  same  for  both 
sexes.  In  the  American  States  the  common  law  rule  prevails,  except 
where  it  has  been  changed  by  statute.  In  Vermont,  Ohio,  Illinois,  and 
Nebraska  females  are  considered  of  full  age  at  18.  In  Maryland  females 
of  that  age  may  dispose  of  their  real  estate  by  will,  and  in  Texas  a  fe- 
male under  21  who  shall  marry  in  accordance  with  the  Laws  of  the  State 
is  deemed  of  full  age  after  such  marriage.  R.  S.  Vt.  1863,  chap.  72,  §  I5 
Sparhaick  vs.  BuelPs  Adm.  9  Vt.  Rep.  41  j  Stevenson  vs.  West/ally  18  HI. 
lis 
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209;  1  R.  S.  Ohio,  cli.  56,  §  1;  Md.  Code,  art.  93,  §  300;  R.  S.  Neb.  cli.  22, 
^  1;  Oldham  &  White's  Digest,  Texas,  art.  1400. 

DISPOSAL  OF   CHATTELS  BY  WILL. 

While,  as  a  general  rule,  an  infant  labors  under  certain  disabilities,  it 
is  not  our  purpose  to  give  a  detailed  account  of  these  disabilities,  but 
rather  to  give  some  idea  of  the  privileges  granted  and  guards  thrown 
around  him  by  the  law.  The  adult  may  do  many  things  in  reference  to 
which  the  infant  is  either  forbidden  to  act,  or,  if  not  forbidden,  can  only 
act  under  certain  well  defined  legal  restrictions,  but  the  tendency  of  the 
law  in  many  respects  has  been  to  make  the  privilege  the  rule  and  the 
•disability  the  exception. 

While,  a.s  we  have  seen,  an  infant  may  take  and  hold  property,  real 
aind  personal,  yet,  by  the  common  law,  he  cannot  make  a  will  of  lands. 
But  by  the  common  law  an  infant  may  make  a  testament  of  chattels ; 
if  a  male,  at  the  age  of  14,  and  if  a  female,  at  the  age  of  12  years.  The 
-civil  law  gave  the  infant  the  power  to  dispose  of  chattels  by  will  at  the 
age  of  17. 

In  this  c(mntry  the  matter  has  been  very  generally  regulated  by  stat- 
ute. The  rule  of  the  civil  law  has  been  adopted  in  Connecticut  and 
Illinois.  In  Vermont,  Massachusetts,  New  Hampshiie,  Ohio,  Pennsyl- 
vania, Maine,  Indiana,  New  Jersey,  North  Carolina,  Mississippi,  Ne- 
braska, Texas,  and  Florida  none  under  full  age  can  devise  either  real  or 
personal  property.  In  Maryland,  Rhode  Island,  Missouri,  Oregon,  and 
Virginia,  wills  of  personal  estate  may  be  made  after  18.  In  New  York 
the  period  is  IS  for  males  and  10  for  females.  In  South  Carolina  an  in- 
font  of  18  years  may  make  a  valid  will  of  personalty  by  conforming  to 
certain  statute  provisions. 

VOID  AND  VOIDABLE  ACTS. 

In  Cecil  vs.  ^alnhury^  2  Vern.  Ch.  R.  224,  Lord  Mansfield  is  reported 
to  have  said : 

Miserable,  iucleod,  must  the  condition  of  minors  bo;  excluded  from  the  society  and 
commerce  of  the  world;  deprived  of  necessarioH,  education,  employment,  and  many 
advantages;  if  they  could  do  no  binding  acta.  Great  inconvenience  mxnAi  ari^e  to 
othen  if  they  were  hound  by  no  act.  The  law,  therefore,  at  the  same  time  that  it  pro- 
tects their  iml>ecility  from  injury  through  their  own  imprudence,  enables  them  to  do 
binding  acts  for  their  own  benetit  and,  without  prejudice  to  themselves,  for  the  benefit 
of  others. 

In  an  early  case  in  Massachusetts  Justice  Wilde  sa^s: 

In  all  cases  the  benefit  of  the  infant  is  the  great  point  to  be  regarded;  the  object  of 
the  law  being  to  protect  his  imbecility  and  indiscretion  from  injury,  through  his  own 
impmdence,  or  by  the  craft  of  others.     Oliver  vs.  Houdlet,  13  Mass.  '237. 

This  protection  is  afforded  by  considering  his  acts  as  not  binding  in 
certain  cases  and  allowing  him  to  rescind  his  contracts  with  certain 
exceptions.    There  are  two  degrees  in  which  his  acts  are  not  binding: 
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flrst,  where  tbey  are  held  to  be  wholly  void,  and,  second,  where  they  are 
defeasible,  at  the  election  of  the  infant. 

A  void  act  never  is  or  can  be  binding  upon  any  one,  and  it  is  incapa- 
ble of  being  confirmed.  There  is  some  uncertainty'  in  the  books  a«  to 
the  line  of  distinction  between  the  void  and  voidable  acts  of  an  infant, 
with  an  apparent  inclination  in  the  courts  to  narrow  the  first  and  en- 
large the  latter.     Tucker  vs.  Morelandj  10  Peters,  58. 

The  reason  of  this  seems  to  be  that,  as  the  principle  is  the  protection 
of  the  infant  against  his  own  weakness,  if  this  protection  can  be  secured 
to  him  without  indicting  a  detriment  on  innocent  persons,  such  inflic- 
tion must  be  unnecessary  and  unjust.  To  consider  any  acts  of  an  infant 
absolutely  void  might  operate  to  his  own  protection,  but  it  would  in 
many  cases  seriously  aft'ect  the  rights  of  third  persons  in  no  wise  impli- 
cated in  the  infant's  transactions,  and  might  not  unfrequently  be  preju- 
dicial to  the  infant  himself. 

This  is  strongly  enforced  by  Bingham,  and  his  reasoning  is  in  the 
main  approved  by  Tyler.  IMngham  on  Infancy,  p.  14;  Tyler  on  Infancy, 
§10. 

Any  attempted  enumeration  of  the  acts  which  have  been  held  void 
or  voidable,  or  a  discussion  of  the  mode  in  which  the  infant  may  avoid 
or  ratify  and  confirm  his  voidable  acts,  is  not  within  the  purview  of  the 
present  inquiry.  The  precedents  and  decisions  in  these  cases  are  nu- 
merous, easily  accessible,  and  of  suflBcient  variety  to  satisfy  any  reason- 
able inquirer. 

The  privilege  conferred  by  law  upon  infancy  is  a  personal  one,  and, 
as  a  general  rule,  no  one  but  the  infant  himself  or  his  legal  representa- 
tives can  avoid  his  voidable  acts,  deeds,  and  contracts,  for  while  living 
he  ought  to  be  the  exclusive  judge  of  the  propriety  of  the  exercise  of  a 
personal  privilege  intended  for  his  benefit,  and  when  dead  they  alone 
should  interfere  who  legally'  represent  him.  Tyler,  §  19;  Hyer  vs.  Hyatt, 
3  Cranch  C.  C.  276. 

The  indulgence  allowx'd  by  the  law  to  infants,  being  for  their  own 
security,  cannot  be  taken  advantage  of  by  persons  of  full  age  and  legal 
capacity  to  contract.  Hence,  although  the  infant  may  avoid  his  con- 
tract, yet  it  is  binding  on  a  person  of  full  age  who  contracts  with  him. 
''Every  person  deals  with  an  infant  at  arm's-length,  at  his  own  risk,  and 
with  a  party  for  whom  the  law  has  a  jealous  watchfidness.^  Story  on 
Contracts,  §  13. 

All  parties  dealing  with  an  infant,  whether  as  co-contractors  with  him 
or  as  adverse  parties,  are  liable  upon  such  contracts,  co-contractors  in 
any  event  and  adverse  parties  until  the  contract  is  disafilrmed  by  the 
infant. 

As  to  the  time  when  the  voidable  acts  may  be  disafilrmed,  the  nde 
laid  down  is  that  all  executory  contracts  and  all  contracts  respecting 
personal  property  may  be  avoided  by  the  infant  either  before orupon  his 
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coming  of  age,  but  conveyances  of  realty  cannot  be  avoided  until  he 
attains  full  age.    Tyler,  §  30. 

But  an  infant  cannot  retain  the  benefits  of  his  contract  and  thus 
affirm  it,  and  yet  plead  infancy  to  avoid  the  payment  of  the  purchase 
money.    Henry  vs.  Root,  33  N.  Y.  Kep.  526. 

If  the  contract  has  been  fully  executed  on  both  sides,  and  the  infant 
disaffirm  and  reclaim  what  he  has  paid,  he  must  restore  the  considera- 
tion received.  Bigelow  vs.  Kinney^  3  Vt.  353;  Williams  vs.  Norris^  2 
Litt^ll's  R.  157;  Hill  vs.  Anderson^  9me.  &  Mar.  216;  Grace  vs.  Hale^  2 
Humph.  27;  Smith  vs.  JSvatiSj  5  ib.  70;  Badger  vs.  Phinney^  15  Mass. 
359;  Edgertan  vs.  Wolf,  6  Gray's  [Mass.]  Reps.  453. 

WHEN  INFANTS  MAY  BE  WITNESSES. 

An  infant  maybe  a  witness  if  proved  to  have  sufficient  discretion  and 
understanding  of  the  obligation  of  an  oath.  The  test  universally  is 
that  the  child  feel  the  binding  obligation  of  an  oath  from  the  general 
course  of  his  religious  eduction.  The  efl'ect  of  an  oath  upon  the  con- 
science of  a  child  should  arise  from  religious  feelings  of  a  permanent 
nature,  and  not  merely  from  instructions  confined  to  the  nature  of  an 
oath,  recently  communicated  for  the  purpose  of  the  trial.  Bex  vs.  Will- 
iams,  32  E.  C.  L.  524.  But  in  One  case  where  a  child  9  years  old,  though 
very  intelligent,  did  not  understand  the  nature  of  an  oath  nor  the  moral 
penalty  of  false  swearing,  the  court  instructed  her  on  the  spot  and  then 
allowed  her  to  be  sworn.  Jenner'^s  case,  2  City  Hall  R.  (N.  Y.)  147.  And 
children  of  10,  9,  7,  and  even  5  years  of  age  have  been  held  competent. 
Regina  vs.  Perkins,  38  E.  C.  L.  236;  Commonwealth  vs.  Hutchins,  10  Mass. 
225;  StaU  vs.  Whittier,  21  Maine,  341. 

But  the  question  rests  mainly  in  the  discretion  of  the  court.  The 
adverse  party  may  require  that  a  witness  of  tender  years  shall  be  ex- 
amined as  to  his  understanding  of  the  nature  and  obligation  of  an  oath, 
and,  before  the  child  is  admitted  to  testify,  the  judge  must  be  satisfied 
that  the  child  feels  the  binding  obligation  of  an  oath.  People  vs.  Mc- 
Nair,  21  Wend.  608. 

MARRIAGE. 

The  common  law  age  of  consent  to  marriage  is  14  for  males  and  12 
for  females.  Contracts  of  marriage,  where  both  parties  are  of  the  age 
of  consent,  if  executed,  are  as  binding  as  if  made  by  adults;  but  if 
either  party  i.^  under  that  age,  both  have  the  privilege  of  avoiding,  a 
principle  not  found  in  any  other  contracts  of  infanta. 

The  common  law  rule  is  in  force  in  New  York  and  Texas  and  in  most 
of  the  other  States.  In  Maine,  Vermont,  Mi88issipi)i,  and  Missouri 
males  under  21  and  females  under  18  are  forbidden  to  marry  without 
the  consent  of  the  parents.  In  Ohio  the  age  is  18  for  males  and  14  for 
females.    In  Indiana  and  Illinois  the  age  is  17  for  males  and  14  for 
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females.  In  Wiseousin,  Minnesota,  and  Oregon,  males  18  and  females 
15.  In  Mieliigan  and  Nebraska,  males  IS,  females  16.  In  Iowa  and 
North  Carolina,  16  and  14.  Maryland  imposes  a  fine  for  performing  the 
marriage  ceremony,  where  the  parties  are  under  21  for  males  and  16  for 
females,  without  the  consent  of  the  parents.* 

In  most  of  the  Stiites  the  law  requires  publication  of  banns  or  a 
license,  and  as  a  general  rule  the  consent  of  the  parents  is  required 
where  the  parties,  or  either  of  them,  are  under  full  age. 

In  the  absence  of  any  specific  provision  declaring  marriages  not  cele- 
brated in  the  prescribed  mode  as  between  parties  under  certain  ages 
absolutely  void,  it  is  held  that  all  marriages  regularly  made  according 
to  the  common  law  are  valid  and  binding,  although-  had  in  violation  of 
specific  statute  regulations.  2  Kent's  Com.  90,91;  2  Greenl.  Ev.  §  460; 
Londonderry  vs.  Chester^  2  N.  H.  268;  Hantz  vs.  Sealy^  6  Binney  (Pa.), 
405;  Milford  vs.  Worcester^  7  Mass.  48;  Parton  vs.  Hervey^  1  Gray,  119. 

The  punitive  provisions  of  the  statutes  are  treated  as  directory  only 
upon  ministers  and  magistrates,  and  to  prevent,  as  far  as  possible,  by 
penalties  on  them,  the  solemnization  of  marriages  when  the  prescribed 
conditions  and  formalities  have  not  been  complied  with.  See  on  this 
subject  T^ier,  §§  81  to  84,  91,  92. 


THE  STATUTE  OF  LIMITATIONS. 

It  is  a  maxim  of  the  law  that  no  laches  or  neglect  is  imputable  to  an 
infant  during  his  minority,  because  he  is  not  supposed  to  be  cognizant 

'The  Lyon  Medical  gives  the  following  as  the  legal  marriageable  ages  for  men  and 
women  in  different  countries  of  Europe: 


Country. 


Austria 

Belgium 

France 

Germany 

Greece , 

Hungary  (Orthodox  and  Catholic) 

Hungary  ( Protestant ) 

Italy 

Portugal 

Koumania  ...- 

Russia 

Saxony , , 

Spain 

Switzerland , 


For 

men. 

1 
1 

For  women. 

1 

ars, 
14 

IS 
18 
18 
14 
14 
18 
18 
14 
18 
18 
18 
14 
o20 

Tears, 
14 

y V 

15 

■       15 

14 

12 

« 

12 

15 

15 

1 

12 

16 

16 

16 

1 
1 

12 

14 1 

12  to  17 
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of  his  rights  or  capable  of  enforcing  them.  Ware  vs.  Brushy  1  McLean^ 
533.  When,  however,  the  matter  is  regulated  by  statute,  and  there  is 
no  exception  or  saving  in  favor  of  any  incapacity,  laches  will  bar  an  in- 
fant the  same  as  an  adult.    Eayner  vs.  Walfordj  2  Dev.  (N.  C.)  Law  R.  338* 

By  the  common  law  the  statute  of  limitations  does  not  run  against  an 
infant,  but  this  is  now  regulated  by  statute,  and  the  statute  will  run 
against  infants  unless  they  are  specially  exempted.  Angell  on  Lim. 
§194. 

By  the  English  law  the  statute  does  not  run  against  infants  in  per- 
sonal actions;  that  is,  the  computation  does  not  commence  until  the 
infiuicy  terminates. 

The  same  is  true  iu  Vermont,  Massachusetts,  Rhode  Island,  New  Jer- 
sey, Pennsylvania,  Maryland,  District  of  Columbia,  Virginia,  North 
Carolina,  South  Carolina,  Georgia,  Florida,  Mississippi,  Louisiana,  Ken- 
tacky,  Missouri,  Arkansas,  Texas,  Ohio,  Indiana,  Illinois,  Michigan, 
California,  Iowa,  Nebraska,  and  Kansas. 

In  England  real  actions  may  be  brought  in  ten  years  after  the  minor- 
ity ceases,  and  the  time  is  the  same  in  Maine,  Rhode  Island,  New  York, 
Pennsylvania,  Delaware,  Virginia,  South  Carolina,  Florida,  Kentucky, 
Ohio,  and  Michigan. 

The  term  is  five  years  in  New  Hampshire,  Massachusetts,  Connecticut, 
New  Jersey,  Arkansas,  Wisconsin,  and  California. 

The  term  is  three  years  in  North  Carolina,  Alabama,  Tennessee,  and 
Missouri ;  and  in  Minnesota  and  Oregon  one  year. 

In  Maine  personal  actions  must  be  brought  in  six  months  after  arriv- 
ing at  full  age ;  in  New  Hampshire,  New  York,  Minnesota,  and  Oregon, 
in  one  year;  in  Delaware,  Alabama,  and  Tennessee,  in  three  years,  and 
in  Connecticut,  in  four  years  on  bonds  and  specialties  and  in  three  years 
in  other  personal  actions. 

In  the  other  States  the  statute  does  not  begin  to  run  iinUl  full  age. 
Tyler,  chap.  10. 

The  statute  does  not  bar  a  trust  estate,  but  the  doctrine  holds  good 
only  as  between  the  trustee  and  cestui  que  trust,  and  not  between  them 
on  the  one  side  and  third  persons  on  the  other.  Huntingdon  vs.  Hunting' 
dany  3  P.  Williams,  310;  Lyon  vs.  MarcXay^  1  Watts,  275;  White  vs. 
White^  1  Md.  Ch.  53  ;  Thomas  vs.  Brinsfield,  7  Geo.  R.  154. 

When  the  statute  makes  no  exception  in  favor  of  infants,  the  court  of 
chancery  will  make  none.    DemareM  vs.  Wyncoopy  3  Johns.  Ch.  14G. 

LIABILITY   OF  INFANTS  TO  SUIT. 

J. —  Citnl  suits. 

Whenever  an  infant  may  be  intrusted  with  an  office,  it  follows  as  a 
natter  of  course  that  he  is  liable  to  the  consequences  of  his  acts  in  the 
exercise  of  such  office.    Tyler,  §  121. 

Wherever  the  infant  is  allowed  to  make  a  binding  contract  or  i)erform 


14  CIRCULARS   OF   INFORMATION   FOR   1880. 

a  valid  act,  he  is  liable'to  an  action  for  non-performance  or  default,  the 
same  as  an  adult.  Railway  vs.  Coonibey  3  Excheq.  E.  569 ;  Railway  vs. 
McMichaelj  5  ib.  126 ;  U.  S.  vs.  BainbridgCj  1  Mason,  71. 

In  all  suits  brought  against  infants,  whom  the  law  supposes  to  be  in- 
capable of  understanding  and  managing  their  own  afifairs,  the  duty  of 
watching  over  tlieh*  interests  devolves  in  a  considerable  degree  upon  the 
court.  They  defend  by  guardian  appointed  by  the  court,  who  is  usually 
the  nearest  relative  not  concerned  in  point  of  interest  in  the  matter  in 
question.    U.  9.  Supreme  Ct.  Bank  vs.  RitchWj  8  Peters,  128. 

Infants  are  liable  for  torts  and  injuries  of  a  private  nature  and  for  all 
wrongs  committed  by  them  the  same  as  adults.  If  the  tort  is  committed 
with  force,  the  infant  is  liable  at  any  age.  In  such  ca^^es  the  intention 
is  not  regarded,  and  a  lunatic  is  as  liitrble  to  compensate  in  damages  as  a 
man  in  his  right  mind.  Reeves'  Dom.  Rel.  256 ;  Baxter  vs.  Brushy  29  Vt. 
465;  Scott  vs.  Watson^  46  Maine,  362 ;  Cuits  vs.  Fhalen^  2  Howard  (U.  S.), 
376 ;  Vasse  vs.  Smithy  6  Cranch,  226. 

The  general  rule,  however,  is  that  the  act  must  be  wholly  tortious  in 
order  to  charge  the  infant.  Jennings  vs.  Rundell,  8  Tenn.  B.  337 ;  West 
vs.  Moore,  14  Vt.  447 ;  Merrill  vs.  Aden,  19  Vt.  505 ;  People  vs.  Kendall, 
25  Wend.  399. 

When  the  injury  happened  through  unskilfulness,  want  of  knowl- 
edge, discretion,  or  judgment,  infancy  will  be  a  bar.  Campbell  vs.  Stokes, 
2  Wend.  137. 

In  New  York  it  has  been  held  that  exploding  fire  crackers  by  an  infant 
in  the  public  streets  of  a  city  is  unlawful,  and  if  any  damage  to  persons 
or  property  results  therefrom  the  wrongdoer  is  liable  to  compensate 
the  sufferer,  and  his  infancy  is  no  protection.  Conklin  vs.  Thompson,  29 
Barbour,  218. 

In  Massachusetts  it  has  been  held  that  an  infant  who  hires  a  horse  to 
go  to  a  place  agreed  upon,  but  goes  to  another,  is  liable  in  tort  for  an 
unlawful  conversion  the  same  as  an  adult,  but  in  Pennsylvani;*  the 
reverse  is  held.  Homer  vs.  Thwing^  3  Pick.  492;  Penrose  vs.  Curren,  3 
Eawle,.  351;  Wilt  vs.  Walsh,  6  Watt«,  9;  see  also  Fish  vs.  Ferris,  5 
Duer,  49. 

An  infant  who  obtains  property  upon  a  representation  that  he  is  of 
full  age  is  liable  in  an  action  of  tort  for  damages  or  the  recovery  of  the 
property.  Eckstein  vs.  Franks,  1  Daily,  334;  Badger  vs.  Fhinney,  13 
Mass.  345;  Cutt^  vs.  Phalen,  2  How.  376. 

In  cases  of  fraud,  infancy  is  no  defence  in  equity.    Tyler,  §  126. 

An  infant  has  been  held  liable  in  trespass  for  having  procured  another 
to  commit  an  assault  (Sikes  vs.  Johnson,  16  Mass.  389),  but  Chitty  says 
an  infant  cannot  be  a  trespasser  by  prior  or  subsequent  consent,  but 
only  by  his  own  act  (1  Chitty's  PI.  7th  Am.  ed.  86),  and  an  infant  is  not 
responsible  for  the  negligence  of  one  acting  as  his  servant.  RobHns  vs. 
Mount,  33  How.  Pr.  Rep.  24. 
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//. — As  to  crimes. 

Infauts  who  have  attained  the  years  of  discretion  are  regarded  in  law 
a8  capable  of  comnntting  crimes  the  same  as  adults,  and  may  be  prose- 
cuted and  punished  accordingly. 

By  the  ancient  Saxon  law  12  years  was  established  for  the  age  of  pos- 
sible discretion.  Between  12  and  14  one  might  or  might  not  be  guilty 
of  a  crime,  according  to  his  capacity  or  incapacity.  Under  12  he  could 
not  be  guilty  in  will;  after  14  he  could  not  be  supposed  innocent  of  any 
capital  crime  he  had  in  fact  committed. 

In  the  absence  of  statutory  provisions  the  court  will  look  not  so  much 
to  the  age  of  the  delinquent  as  to  his  strength  of  understanding  and 
judgment.  For,  as  has  been  said,  "  one  lad  at  10  years  of  age  may  have 
as  much  cunning  as  another  of  14;  and  in  these  cases  the  maxim  is  Mali- 
tia  snpplet  setatem,  "  malice  supplies  the  want  of  age."    Tyler,  §  129. 

As  a  general  rule,  however,  infants  of  less  than  7  years  cannot  be 
punished  as  criminals.  Before  that  age  they  are  not  in  law  considered 
as  possessed  of  sufficient  reason  to  be  accountable  or  answerable  for 
their  acts,  and  it  is  only  from  14  that  the  law  holds  them  entirely 
responsible. 

Under  7  the  presumption  of  right  is  that  one  cannot  have  discretion, 
and  no  averment  must  be  received  against  that  presumption.  Over  7 
and  under  14  he  is  prima  facie  not  guilty;  yet,  if  it  jippear  by  strong 
circumstances  and  pregnant  evidence  that  he  had  discretion  to  judge 
between  good  and  evil,  judgment  even  of  death  may  be  given  against 
him.  Rex  vs.  Otcenj  19  E.  C.  L.  493;  Commanicealth  vs.  McKeagy^  1  Ash- 
mead,  248;  State  vs.  Aaroiij  1  Southard,  231;  State  vs.  Doherty,  2  Over- 
ton, 80;  Reniger  vs.  Fogossa,  Plowden,  19,  note;  see  also  Tyler,  §§  121- 
131. 

This  may  be  taken  as  the  established  rule  where  it  has  not  ])een  modi- 
fied by  statute,  as  it  has  been  in  some  of  the  States.  In  Alabama,  in- 
fants under  12  cannot  be  guilty  of  a  crime  or  misdemeanor,  and  in  Cal- 
ifornia the  age  is  fixed  at  14. 

All  the  books  agree  that  where  an  act  is  denounced  as  a  crime,  even 
of  felony  or  treason,  by  a  general  statute,  it  extends  as  well  to  infants 
if  above  14  years,  as  to  others.    People  vs.  Kendall^  25  Wend.  399. 

LLAJ3ILITY  FOR   NECESSARIES. 

A  husband  is  by  law  bound  to  support  his  wife,  and  if  he  refuse  or 
neglect  to  i>ro\ide  her  with  necessaii^^s  suitable  to  his  means  and  con 
dition  or  so  conduct  himself  towards  her  as  to  justify  her  in  leaving 
him,  or  if,  iiiithout  reasonable  cause,  he  drive  her  from  his  house,  he 
thereby  invests  her  with  the  right  to  pledge  his  credit  for  such  neces- 
saries. 

By  the  common  law  parents  are  bound  to  maintain  their  children 
daring  their  minority,  and  the  same  obligation  is  recognized  in  the  civil 
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law.  Tliey  are  entitled  to  the  earnings  of  the  infant,  but  it  will  be 
found  that  the  rule  of  liability  for  necessaries  in  the  case  of  parent  and 
child  is  different  from  that  enforced  as  between  husband  and  wife. 

There  are  cases  in  which  it  was  held  that  the  duty  of  a  parent  to 
maintain  his  offspring  was  a  perfect  common  law  duty;  and  that  a 
stranger  might  furnish  necessaries  for  the  child  and  recover  of  the 
parent  compensation  therefor,  when  there  was  a  clear  and  palpable 
omission  of  duty  on  the  part  of  the  parent  in  supplying  his  minor  child 
with  necessaries.  In  re  Rider,  11  Paige,  188;  Van  Valkenburgh  vs. 
Watson,  13  Johns.  480;  Edicards  vs.  Davks,  16  Johns.  285;  Umiston  vs  • 
Nexcconibe,  31  E.  C.  L.  393.  But  it  may  be  noted  that  in  several  of  these 
cases  the  parent  was  not  charged. 

Whether  the  fact  that  a  father  turns  away  his  child  from  home,  or 
neglects  to  provide  for  [him,  or  so  cruellj^  treats  him  that  he  cannot  re- 
main under  the  paternal  roof,  is  sufficient  to  make  the  father  responsible 
to  anyone  supplying  the  child  under  such  circumstances  seems  to  be  in 
doubt. 

In  a  leading  case  in  Connecticut  the  court  says: 

Parents  are  bound  by  law  to  maintain,  protect,  and  educate  their  le^timate  chil- 
dren during  their  infancy.  This  duty  rests  in  the  father,  but  because  the  father  bas 
abandoned  his  duty  and  trust,  by  putting  his  child  out  of  his  protection,  he  cannot 
thereby  exonerate  himself  from  its  maintenance,  education,  and  support.  The  duty 
remains,  and  the  law  will  enforce  its  performance,  or  there  must  be  a  failure  of  jus- 
tic«.  Tbe  father  having  forced  his  child  abroad  to  seek  sustenance  under  such  cir- 
cumstances, sends  a  credit  along  with  him,  and  shall  not  be  permitted  to  say  it  was 
furnished  without  his  consent  or  against  his  will.     Stanton  vs.  Wilsonj  3  Day,  37. 

But  in  a  subsequent  case  this  decision  was  commented  upon  and  the 
doctrine  denied.  Finch  vs.  Finch,  22  Conn.  411.  And  in  New  York  the 
doctrine  would  seem  to  have  been  avowed,  as  against  the  earlier  cases, 
that  there  is  no  legal  obligation  on  a  parent  to  maintain  his  child  inde- 
pendent of  the  statutes.    Raymond  vs.  Loyle,  10  Barbour,  483. 

In  Gordon  vs.  PotUr,  17  Vt.  350,  Redfteld,  J.,  says: 

I  know  there  are  some  cases  and  dicta  of  judges,  or  of  elementary  writers,  which 
seem  to  justify  the  conclusion  that  the  parent  may  be  made  liable  for  necessaries  for 
his  child,  even  against  his  own  will.  But  an  exumination  of  all  the  cases  upon  this 
subject  will  not  justify  any  such  conclusion. 

In  England  the  parent  may  by  statute  be  compelled  to  support  a 
minor  child,  and  it  is  there  held  that  the  only  remedy  in  case  the  child 
is  abandoned  to  destitution  is  that  pointed  out  by  the  statute.  Morti- 
mer vs.  Wright,  6  Meeson  &  Welsby,  482.  And  the  law  is  declared  to  be 
well  settled  that  without  some  contract,  express  or  implied,  the  father 
is  not  liable  for  necessaries.  Shelton  vs.  Springett,  20  E.  L.  and  Eq.  281  f 
Baler  vs.  Keene,  3  E.  C.  L.  449. 

In  thi»  country  the  laws  of  the  several  States  impose  the  duty  of  sup- 
port of  minor  children  upon  the  parents,  and  they  also  make  it  the  duty 
of  the  children  to  support  their  parents  when  they  are  of  ability  and  the 
parent  is  in  need.    They  provide  the  mode  for  enforcing  the  liability  in 
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either  case,  and  the  tendency  of  the  decivsions  is  in  the  same  direction 
as  the  English.  It  may  therefore  be  now  taken  as  the  rule  that,  in  order 
to  charge  the  father  on  his  son's  contract  for  necessaries,  the  same  cir- 
camstances  must  be  shown  as  would  be  sufficient  to  charge  an  uncle, 
brother,  or  any  third  person ;  that  is,  there  must  be  an  exi)res8  or  im- 
plied agency.    Tyler,  §  64. 

But  in  order  that  an  infant  may  not  be  forced  into  a  position  where, 
whatever  his  need,  he  might  not  be  able  to  obtain  food,  shelter,  or  rai- 
ment, the  law  has  adopted  a  rule,  which  is  regarded  and  treated  as  an 
exception  to  the  general  rule,  that  an  infant  may  make  a  valid  contract 
for  necessaries,  and  such  contract  is  neither  void  nor  voidable. 

it  is  said  that  the  obligations  of  infants  to  pay  for  necessaries  arise, 
not  so  much  by  virtue  of  a  contract  so  to  do  as  on  the  ground  of  an  im- 
plied legal  liability,  based  upon  the  necessity  of  their  situation,  precisely 
in  the  same  manner  as  with  idiots  and  lunatics,  who  are  absolutely  incom- 
petent ^  contract;  yet  in  both  cases,  it  being  necessary  for  the  parties  to 
live,  the  law  allows  a  reasonable  compensation  to  any  one  supplying 
them.  The  infant's  necessity,  therefore,  being  the  ground  of  his  liability, 
it  follows  that  when  no  such  necessity  exists  all  responsibility  ftiils. 

There  are  numerous  cases  in  the  books  as  to  when  and  under  what 
circumstances  an  infant  may  be  bound  for  necessaries  and  what  are  to 
be  considered  necessaries,  and  the  duty  devolving  upon  the  party  fur- 
nishing, a  review  of  which  would  require  too  much  space  for  our  present 
purpose.  Upon  these  questions  the  inquirer  is  referred  to  the  works  of 
Bingham,  Ewell,  and  Tyler. 

BIGHTS  OF  CHILDREN  AS  TO  PARENTS,  MASTERS,  OR  GUARDLAJJS. 

In  treating  of  the  subjects  of  guardianship,  apprenticeship,  adoption, 
and  custody  of  children  we  are  necessarily  brought  to  consider  more 
fully  the  respective  rights,  obligations,  and  powers  of  parent  and  child. 

From  the  earliest  times  their  respective  rights  and  duties  have  been 
inculcated  and  enforced  by  law,  and  in  modern  times  the  state  has  as- 
sumed the  power  to  control  and  regulate  these  relations.  In  a  late  case 
in  New  York  Judge  Westerbrook  says :  ^'  The  right  of  the  state  to  care 
for  its  children  has  always,  and  with  very  great  propriety,  been  exercised.^ 
In  reference  to  the  morals  and  education  of  children,  the  exercise  of  this 
power  is  worthy  of  especial  notice,  and  this  will  be  found  to  be  a  charac- 
teristic mark  of  the  early  colonial  laws. 

i  (Perhaps  the  earliest  of  this  character  are  to  be  found  in  the  laws  of 
the  Massachusetts  colony,  afterwards  adopted  in  Connecticut. 

These  early  laws  very  clearly  inculcate  upon  parents  the  duty  of  prop- 
erly training  and  educating  their  children,  and  at  the  same  time  as 
clearly  provide  against  any  neglect  of  this  duty.  Inefficiency,  negli- 
gence, and  overindulgence  on  the  part  of  parents  were  no  more  toler- 
ated than  a  stubborn  and  rebellious  spirit  in  the  child.  The  inefficiency 
or  want  of  control  of  the  parents  over  the  child  would  seem,  in  some 
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instances,  to  have  been  visited  heavily  upon  the  child.  But  if  in  this 
respect  they  adopted  the  severity  of  the  Levitical  code,  they  added  con 
ditions  in  favor  of  the  child  not  to  be  found  in  the  original  law.  The 
general  p^o^'isions,  however,  were  such,  and  were  so  administered,  as 
to  have  a  marked  effect  upon  their  posterity,  and  established  principles 
which  may  be  traced  through  much  of  the  modern  legislation  upon  these 
and  kindred  subjects,  and  for  this  reason  a  brief  sketch  of  these  laws 
may  not  be  inappropriate. 

A  law  of  1642  denounces  the  penalty  of  death  upon  any  child  over 
16  years  of  age  who  shall  smite  or  curse  his  natural  father  or  mother, 
**  unless  it  can  be  sufficiently  testified  that  the  parents  have  been  very 
unchristianly  negligent  in  the  education  of  such  children,  or  so  provolM 
them  by  extreme  or  cruel  correction  that  they  have  been  forced  thCTe- 
unto  to  preserve  themselves  from  death  or  maiming."  And  the  same 
penalty  is  imposed  upon  a  stubborn  ajid  rebellious  son  of  over  16,  who 
persists  in  such  conduct  and  refuses  to  obey  the  voice  arid  chastise- 
ment of  his  parents,  but  lives  in  sundr^r  and  notorious  crimes.  Ancient 
Charters  and  Laws,  p.  59,  ch,  18,  §§  13,  14. 

Their  care  for  children  is,  however,  better  shown  in  a  series  of  laws  of 
the  same  year  and  later,  chiefly  relating  to  education  and  good  morals, 
and  asserting  the  right  to  limit  and  control  parental  authority. 

In  1642  it  was  provided — 

Forasmuch  as  the  good  education  of  children  is  of  singular  behoof  and  benefit  to 
any  commonwealth,  and  whereas  many  parents  and  masters  are  too  indulgent  and 
negligent  of  their  duty  in  that  kind:  it  is  ordered  that  the  selectmen  of  every  town, 
in  the  several  precincts  and  quartera  where  they  dwell,  shall  have  a  vigilant  eye  over 
their  brethren  and  neighbors  to  see,  lirst,  that  none  of  them  shaU  suffer  30  much 
barbarism  in  any  of  their  families  as  not  to  endeavor  to  teach,  by  themselves  or 
others,  their  children  and  apprentices  so  much  learning  as  may  enable  them  per- 
fectly to  read  the  English  tongue,  and  knowledge  of  the  capital  laws,  under  penalty 
of  twenty  shillings  for  each  neglect  therein;  also,  that  all  masters  of  families  do 
at  least  once  a  week  catechise  their  children  and  servants  on  the  grounds  and  princi- 
ples of  religion ;  and,  if  unable  to  do  so  much,  that  then  at  the  least  they  procure  such 
children  and  aj)prentices  to  Itnirn  some  short  orthodox  catechism  without  book,  that 
they  may  be  able  to  answer  unto  the  questions  that  shall  be  propounded  to  them  out 
of  such  catechism  by  their  parents  or  masters,  or  any  of  the  selectmen  when  they  shall 
call  them  to  a  trial  of  what  they  have  learned  of  that  kind ;  and  farther,  that  all 
parents  and  masters  do  breed  and  bring  up  their  children  and  apprentices  in  some 
honest  lawful  calling,  labor,  or  emi>loyment,  either  in  husbandry  or  some  other  trade 
profitable  for  themselves  and  the  commonwealth,  if  they  will  not  or  cannot  train 
them  up  in  learning  to  fit  them  for  higher  employments. 

And  if  any  of  the  selectmen,  after  admonition  by  them  given  to  such  masters  of 
families,  shall  find  them  still  negligent  of  their  duty  in  the  particulars  aforementioned, 
whereby  children  and  servants  become  rude,  stubborn,  and  unruly,  the  said  select- 
men, with  the  help  of  two  magistrates,  or  the  next  county  court  for  that  shire,  shall 
take  such  children  or  apprentices  from  them,  and  place  them  with  some  masters  for 
years  (boys  till  they  come  to  21  and  girls  18  years  of  age  complete)  which  will  more 
strictly  look  unto  and  force  them  to  submit  unto  government,  according  to  the  rules 
of  this  order,  if  by  fair  means  and  former  instructions  they  will  not  be  drawn  onto  it. 
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In  the  year  before,  it  had  been  provided  that — 

If  any  pereon  shall  willally  and  unreasonably  deny  any  oliild  timely  or  convenient 
marriage,  or  shall  exercise  any  nnnatiu-al  cruelty  towards  them,  such  children  shall 
have  liberty  to  complain  to  authority  for  redress  in  such  cases. 

No  orphan  during  their  minority,  whi<h  was  not  committed  to  tuition  or  service 
by  their  parents  in  their  lifetime,  shall  afterwards  be  absolutely  disposed  of  by  any, 
irithoQt  the  consent  of  some  court,  wherein  two  assistants  (at  least)  shall  be  present, 
except  in  case  of  marriage,  in  which  the  approbation  of  the  major  part  of  the  select- 
men of  that  town,  or  any  one  of  the  next  assistants,  shall  be  suflicieut;  and  the  minor- 
ity of  Tvomen  in  case  of  marriage  shall  be  10  years. 

It  was  also  provided  that  where  chihlren  aud  servants  behaved  them- 
selves disorderly  and  disobediently  towaixls  their  parents  or  masters  any 
odVmagistrate  might  by  waiTant  summon  such  offender  before  him  and, 
upon  conviction,  sentence  him  to  such  corporal  punishment  as  the  case 
might .  deserve,  not  exceeding  ten  stripes  for  one  offence,  or  bind  him 
over  for  appearance  at  court. 

For  the  protection  of  young  persons  from  evil  disposed  companions, 
who  might  draw  them  away  from  their  callings,  studies,  aud  honest 
occupations,  to  the  dishonor  of  God  and  the  grief  of  their  parents,  &c., 
it  was  provided  that  whoever  should  in  any  way  cause  or  suffer  any 
young  people  or  persons  whatsoever,  whether  children,  servants,  appren- 
tices, or  scholars  belonging  to  the  college  or  any  Latin  school,  to  spend 
any  of  their  time  or  estate,  by  night  or  by  day,  in  his  or  their  company, 
ship,  shop,  &c.,  and  should  not  from  time  to  time  discharge  and  hasten 
all  such  youths  to  their  several  employments  and  places  of  abode  or 
lodging,  should  forfeit  40  shillings. 

Laws  J 1651. — It  was  also  provided  that  if  any  persons  should  give  credit 
to  any  youths  or  other  persons  under  21  years  of  age  without  an  order 
in  writing  from  their  parents,  guardians,  or  friends,  they  should  lose 
their  debt,  whatever  it  might  be.  And  further,  if  any  such  youth  or 
person  incurred  any  penalty  by  such  means,  and  had  not  the  wherewithal 
to  pay,  such  person  or  persons  as  were  the  occasion  thereof  should  pay  it 
as  the  delinquents  in  like  manner  should  do. 

Laws  J 1647. — A  similar  provision  as  to  credits  given  to  students  of  the 
military  school  or  of  any  incorporated  college  has  been  adopted  in  the 
State  of  Virginia  (Code  of  1849,  chap.  143,  §  1 ;  West  Virginia  School 
Code,  §  94),  and  also  in  New  Jersey  (Nixon's  Dig.  4th  edit.  388-9). 

It  is  to  be  noted  that  these  laws  furnish  the  earliest  example  of  that 
special  legislation  which  is  now  known  as  the  compulsory  education 
laws,  which  will  be  hereafter  referred  to,  to  be  found  in  American  leg- 
islation. 

APPRENTICESHIP. 

As  a  general  rule  the  contract  for  apprenticeship  must  be  in  writing. 
The  in&nt  cannot  be  bound  in  pais,  nor  unless  he  is  a  party  to  the  writ- 
ing or  deed.  The  term  of  service  for  males  is  until  21,  and  for  females 
nntil  18.    This  is  the  common  law  rule. 
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The  subject,  however,  is  now,  both  in  England  and  this  country, 
regulated  03'  statute.  The  laws  of  the  several  States  will  be  found  very 
nearly  uniform  in  their  essential  provisions,  the  differences  being  mainly 
in  unimportant  details. 

The  early  New  England  law  may  be  found  in  the  general  laws  of 
New  Hampshire,  1878,  chap.  187,  and  nearly  the  same  provisions  in  New 
York,  3  R.  S.  173. 

The  provisions  are  in  substance  as  follows : 

Children  under  14  may  be  bound  as  api)rentices  without  their  consent, 
until  they  arrive  at  that  age,  by  the  father;  or,  if  the  father  is  not  living, 
by  the  mother  or  guardian ;  or,  if  they  have  no  parents  or  guardian,  they 
may  bind  themselves,  with  approval  of  selectmen  or  overseers  of  the 
poor. 

Minors  over  14  may  be  similarly  bound  with  their  consent;  females, 
until  18,  or  to  the  time  of  their  marriage  within  that  age;  and  males, 
until  21. 

The  indentures  must  be  in  writing,  in  duplicate,  signed,  sealed,  and 
delivered  by  both  parties ;  and,  whenever  a  consent  or  approval  is 
required,  such  consent  or  approval  must  be  in  writing  and  indorsed  upon 
both  parts  of  the  indenture.  All  indentures  executed  as  provided  by 
law  are  good  and  effectual  against  all  parties  thereto. 

Such  indentures  cease  to  be  binding  upon  the  minor,  his  parents,  or 
guardian,  upon  the  death  of  the  master,  but  in  some  States  provision  is 
made  for  assignment  of  the  same. 

Parents,  guardians,  and  the  selectmen  or  overseers  of  the  poor  are 
required  to  inquire  into  the  treatment  of  persons  so  bound,  and  defend 
them  from  cruel  treatment,  and  make  complaint  thereof  to  any  magis- 
trate, who  may  discharge  such  indenture. 

If  any  apprentice  is  guilty  of  gross  misbehavior,  wilfiil  neglect,  or 
refusal  of  duty,  or  shall  use  personal  violence  towards  his  master,  the 
master  may  make  complaint  thereof  and  the  magistrate  may  give  judg- 
ment for  damages  and  cost**,  and  discharge  indentures. 

Any  apprentice  lea%ing  service  without  cause  may  be  arrested  and 
returned,  and  the  master  may  recover  his  reasonable  expenses  and  dam- 
ages therefor.     Enticing  or  carrying  away  an  apprentice  is  forbidden. 

Any  master  neglecting  to  teach  or  cause  to  be  taught  to  any  appren- 
tice the  art,  trade,  or  profession  he  was  bound  to  teach,  or  to  fulfil  any 
part  of  his  contract,  is  liable  to  such  apprentice  after  he  comes  of  age 
for  all  damages  therefor. 

In  most  of  the  States  the  selectmen  of  the  town,  overseers  of  the  poor, 
or  other  officers  possessing  similar  powers  may  bind  out  poor  and  des- 
titute children  having  no  means  of  support. 

The  difficulty  of  the  present  day,  however,  is  not  in  the  want  of 
wholesome  statutory  provisions  regulating  the  relations  of  master  and 
apprentice,  but  in  the  absence  of  the  means  and  opportunity  to  apply 
them  to  practical  use.    Leaving  out  of  the  account  all  those  children 
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hanng  independent  proi>erty  or  parents  who  feel  themselves  responsi- 
ble for  their  well  being  and  aid  them  to  the  extent  of  their  ability,  what 
is  to  be  done  with  that  large  class  cast  upon  the  world  as  waifs,  either 
without  parents  or  with  parents  or  custodians  whose  highest  ambition 
seems  to  be  to  sink  them  to  the  lowest  level  of  vice  and  vagabondage  t 
This  is  the  problem  which  is  becoming  of  great  importance,  especially 
in  our  large  cities,  the  satisfactory  solution  of  which  is  by  no  means  free 
from  difficulty. 

GUARDIANSHIP. 

Another  mode  in  which  the  law  provides  for  the  protection  of  infants 
is  by  the  provisions  for  the  appointment  of  guardians. 

The  books  classify  guardianship  as  of  two  kinds,  one  by  the  common 
law  and  the  other  by  istatute.  In  this  countrj^,  however,  there  is  prac- 
tically but  one,  inasmuch  as  the  whole  subject  is  regulated  by  statute 
provisions. 

The  father  and,  next  to  him,  the  mother  are  treated  as  the  natural 
guardians,  and  have  the  preference  in  the  appointment,  but  the  courts 
having  control  of  this  relation  may  disregard  this  preference. 

Judge  Story  says : 

Althongh  in  general  parentH  are  intrusted  with  the  cnstody  of  the  persons  and  the 
edacation  of  their  children,  yet  this  is  done  npon  the  natural  presumption  that  the 
children  will  be  properly  cared  for,  and  will  be  brought  up  with  a  due  education  in 
literature,  morals,  and  religion,  and  that  they  will  be  treated  with  kindness  and  affec- 
tion. But  whenever  this  presumption  is  removed ;  whenever,  for  example,  it  is  found 
that  a  father  is  guilty  of  gross  ill  treatment  or  cruelty  towards  his  infant  children,  or 
that  he  is  in  constant  habits  of  drunkenness  and  blasphemy,  or  low  and  gross  debauch- 
ery, or  that  he  possesses  atheistical  or  irreligious  principles,  or  that  his  domestic  asso- 
ciations are  such  as  to  tend  to  the  corruption  and  contamination  of  his  children,  or  that 
he  otherwise  acts  in  a  manner  injurious  to  the  morals  or  interests  of  his  children,  in 
every  snch  case  the  court  of  chancery  will  interfere  and  deprive  him  of  the  custody  of 
his  children,  and  appoint  a  suitable  person  to  act  as  guardian  and  to  take  care  of  them 
and  superintend  their  education.    (2  Story's  £q.  $  1341.). 

Guardians  by  statute  are  of  four  kinds :  Testamentary  guardians,  who 
are  appointed  by  the  last  will  and  testament  of  the  father,  and  in  some 
cases  of  the  mother ;  guardians  ad  litem,  who  are  appointed  by  the 
court  to  represent  or  defend  an  infant  sued  therein ;  special  guardians, 
who  are  appointed  by  the  court  for  a  special  purpose,  to  represent  the 
infant  in  some  special  proceeding,  or  to  perform  some  act  which  the 
infant  might  perform  or  would  be  required  to  perform  if  he  were  of 
foil  age,  and  whose  duties  are  at  an  end  when  the  transaction  is  accom- 
plished; and,  lastly,  general  guardians. 

General  guardians  are  appointed  by  certain  courts  upon  which  the 
jurisdiction  is  conferred  by  statute.  In  all  the  States,  however,  the 
court  having  chancery  powers  has  a  general  jurisdiction  over  every 
guardian  of  an  infant,  and  he  is  subject  to  the  control  and  superintend- 
ence of  such  court.     (2  Kent's  Com.  227.) 

As  a  general  nile,  an  infant  over  14  may  by  statute  select  his  guard- 
ian, but  such  selection  is  subject  to  the  approval  of  the  court.    It  \e»  tk<^ 
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duty  of  the  court  to  consult  the  best  interests  of  the  child,  taJdng  into 
consideration  not  only  his  temporary  welfare  bat  also  his  training,  eda- 
cation,  and  morals. 

It  will  be  foond  that  the  statute  provisions  ou  this  subject  are  framed 
with  a  jealous  regard  to  the  rights  and  property  of  the  infant  and  the 
courts  are  equally  scrupulous  and  guarded,  and  the  x>er8on  taking  upon 
himself  this  relation  will  be  held  to  a  strict  accountability  by  all  legal 
tribunals.  The  decisions  and  established  rules  are  numerous  and  easy 
of  access,  and  reference  must  be  had  to  them  to  show  the  mode  and  ex- 
tent to  which  courts  will  go  for  the  protection  of  infants  against  any 
breach  of  trust  on  the  part  of  their  guardians.  Practically,  general 
guardians  are  not  appointed  unless  there  is  property  to  which  the  infant 
is,  or  may  be,  entitled.  The  others,  and  by  no  means  a  small  propor- 
tion, are  left  to  the  charity  of  the  various  public  or  private  orphan  asso- 
ciations, and  their  welfare  in  a  great  measure  depends  upon  the  solution 
of  the  problem  before  referred  to. 

ADOPTION  OF  CHILDREN. 

In  very  many  of  the  States  provision  ha.s  been  made  by  law  for  the 
adoption  of  children  by  third  i>ersons.  This  is  usually  done  under  the 
direction  of  some  court,  usually,  too,  upon  petition  of  the  person  desir- 
ing to  adopt,  and  when  the  petitioner  is  married  both  husband  and  wife 
must  join. 

The  parents  of  the  child,  if  living,  or,  if  dead,  the  guardian,  must 
consent  in  writing.  In  case  of  an  illegitimate  child,  the  consent  of  the 
mother  is  sufficient.  K  there  are  no  parents  or  guardian,  the  next  of 
kin,  or,  in  the  absence  of  next  of  kin,  the  court  may  api>oint  some  per- 
son who  may  give  or  withhold  such  consent. 

The  court  must  be  satisfied  of  the  identity  of  the  persons  whose  con- 
sent is  required  and  of  the  ability  of  the  petitioner  to  bring  up  the  child 
and  furnish  suitable  nurture  and  education,  having  reference  to  the  de- 
gree and  condition  of  his  parents,  and  the  decree  must  set  forth  the 
facts. 

From  the  date  of  the  decree  the  child  is,  to  all  legal  intents  and  pur- 
poses, the  child  of  the  petitioner. 

In  some  of  the  States  the  ehilil  so  adopted  becomes,  for  the  purpose  of 
inheritance  and  for  all  other  legal  consequences  and  incidents,  the  child  of 
the  i>areDts  by  adoption,  as  if  bom  to  them  in  lawful  wedlock,  except 
that  he  cannot  take  property  expressly  limited  to  the  heirs  of  the  body 
or  bodies  of  the  parents  by  adoption,  and  the  natural  parents  are  de- 
prived of  all  rights  as  respects  the  child. 

The  court  may  change  the  name  of  such  adopted  child  to  that  of  the 
parents  by  adoption,  and  either  party  may  ai>peal  from  such  decree. 

The  mode  of  proceeding  in  such  cases  must,  of  course,  conform  to  the 
statute  pro\isions  in  eaeh  State,  which  must  be  consulted  in  such  cases. 
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LABOR  OF  CHILDREN. 

Thwe  are  certain  provisions 'of  statute  law  in  some  of  the  States  hav- 
ing for  their  object  the  protection  of  children  from  excessive  toil  unsuit- 
able to  their  tender'years. 

In  England  the  hours  of  labor  for  apprentices  and  servants  are  lim- 
ited to  ten  hours  a  day  and  fifty  hours  a  week. 

Maine  prohibits  the  employment  of  any  person  under  16  over  ten 
hours  each  day.  And  no  child  is  to  be  employed  or  suffered  to  work  in 
any  cotton  or  woollen  factory  without  having  attended  school,  public  or 
private,  under  competent  teachers,  if  under  12,  four  months,  and,  if  over 
12  and  under  15,  three  months  oufeof  the  twelve  next  preceding  such 
employment.    R.  S.  1871,  425-6. 

In  New  Hampshire  no  child  under  15  shall  be  employed  in  any  manu- 
facturing establishment  unless  he  has  attended  some  public  or  private 
school  under  competent  teachers  at  least  twelve  weeks,  and,  if  under  12, 
six  months,  during  the  year  next  preceding,  and  ten  hours  constitute  a 
day's  labor.    Gen.  Laws,  1878,  chap.  91,  §§  11  and  12. 

In  Massachusetts  children  under  12  cannot  be  employe<l  over  ten 
hours  in  any  one  day.  Children  between  12  and  15  must  have  attended 
school  at  least  eleven  weeks  during  the  twelve  months  next  preceding, 
and  they  must  attend  school  at  least  eleven  weeks  during  each  year  so 
employed.  Gen.  Stat.  1860,  ch.  42;  Laws  of  1866,  ch.  283;  1878, 
ch.  217.  See  also  New  York,  2  Rev.  S.  98,  §  2 ;  Laws  of  1876,  ch.  372 ; 
Penna.  Brightly's  Purdeu,  452,  §§  1-6 ;  Conn.  R.  S.  1866,  tit.  13,  ch.  4, 
§  50;  Xew  Jersey  Laws,  1851,321;  California  Gen.  Laws,  §  8650;  Wis- 
consin Laws  of  1877,  ch.  289.  Laws  of  1878,  ch.  187 ;  Minnesota  R.  S. 
1866,  228 ;  Rhode  Island  G.  L.  1872,  343,  §§  21  to  26 ;  Swan  and  Critchf., 
Ohio,  824. 

CUSTODY  OF  CHILDREN/ 

The  subject  of  the  custody  of  infants — the  defects  of  the  law  in  rela- 
tion thereto,  and  how  the  same  should  be  remedied,  the  apparent  un- 
certainty in  the  application  of  the  law  to  the  different  cases  as  they  have 
arisen — has  been  the  cause  of  long  and  elaborate  treatises.  Cases  of 
conflicting  interests  and  claims  and  unfortunate  family  differences  have 
frequently  occurred,  calling  for  the  interference  of  judicial  authority, 
and  without  some  study  of  the  circumstances  and  facts  of  each  case 
there  would  seem  to  be  a  greater  conflict  of  decision  than  there  really 
is.  In  these  cases  much  is  of  necessity  left  to  the  sound  discretion  of 
the  judge  who  hears  the  case;  but  there  are  some  general  principles 
which  have  been  settled  by  authoritative  decisions,  and  the  controlling 
principle  is  that  the  court  must  carefully  investigate  the  circumstances 
of  each  case,  and  act  according  to  sound  discretion  and  for  the  welfare 
of  the  child. 

The  Roman  law  gave  the  father  absolute  power  over  the  i)ersons  of 
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his  children,  and  according  to  some  authorities  over  their  lives  and  lib- 
erty, while  the  mother  had  no  claim  except  for  due  reverence  and  re- 
spect. 

The  general  rule  of  law  in  England  was  that  the  father  had  the  legal 
l)0wer  over  his  infant  children,  and  during  his  life  the  mother  had  none. 
According  to  Blackstone,  ^' a  mother,  as  such,  is  entitled  to  no  power,  but 
only  to  reverence  and  respect."    1  Black.  Com.  453. 

And  according  to  the  common  law  the  father  had  a  right  to  the  ex- 
clusive custody  of  his  child,  even  at  an  age  when  it  still  required  nour- 
ishment from  its  mother's  breast.  ^^  It  is  the  universal  rule,  with  some 
exceptions,  that  the  father  is  entitled  to  the  custody  of  a  young  child 
even  against  the  will  of  the  mother'?  {ex  parte  Oleve.  4  DowL  P.  C.  293), 
and  this  even  though  they  be  within  the  age  of  nurture  {Rex  vs.  Oreen- 
hilly  6  Xev.  and  Man.  244;  4  Adolph  and  Ellis,  624).  However  pure  might 
be  the  conduct  of  the  mother,  however  amiable  and  correct  in  all  the 
relations  of  life,  the  father  might,  if  he  thought  proper,  exclude  her  from 
all  access  to  her  children,  and  do  this  from  the  most  corrupt  motives. 
This  state  of  the  law  which  took  so  little  account  of  the  feelings  of  the 
mother  continued  until  1839,  when  an  act  was  passed  authorizing  the 
interference  of  the  courts  for  the  protection  of  the  mother  and  child. 

Chancellor  Kent  states  the  general  doctrine  in  this  country  as  follows  • 

The  father  may  obtain  the  custody  of  his  children  by  the  writ  of  habeas  corpus  when 
they  are  improperly  detained  from  him ;  but  the  courts,  both  of  law  and  equity,  will 
investigate  the  circumstances,  and  act  according  to  sound  discretion,  and  will  not 
always  and  of  course  take  a  child,  though  under  14  yeai*s  of  age,  from  a  third  per- 
son and  deliver  it  over  to  the  father  against  the  will  of  the  child.  They  will  consult 
the  inclination  of  an  infant  if  it  be  of  a  sufficiently  mature  age  to  judge  for  it«elf, 
and  even  control  the  right  of  the  father  to  the  possession  and  education  of  his  child 
when  the  nature  of  the  case  appears  to  warrant  it.    2  Kent's  Com.  194. 

Again,  he  repeats : 

The  father,  and,  on  his  death,  the  mother,  is  generally  entitled  to  the  custody  of  the 
infant  children,  inasmuch  as  they  are  their  natural  protectors,  for  maintenance  and 
education.  But  the  courts  of  justice  may,  in  their  sound  discretion,  and  when  the 
morals,  or  safety,  or  interests  of  the  children  strongly  require  it,  withdraw  the  infanta 
firom  the  custody  of  the  father  and  mother,  and  place  the  care  and  custody  of  them 
elsewhere.    2  Kent,  205. 

It  is  sometimes  said  that  the  right  of  the  father  to  the  custody  of 
the  persons  of  his  infant  children  is  in  consequence  of  his  obligation  to 
provide  for  their  maintenance  and  education.  But  this  obligation  of 
sui^port  is  in  some  degree  mutual  under  our  laws,  and  there  are  cases 
where  the  obligation  is  shifted,  and  the  child  is  bound  for  the  mainte- 
nance of  his  parent ;  but  we  doubt  if  in  such  case  the  custody  of  the 
person  of  the  parent  would  belong  as  of  right  to  the  child.  In  tbis 
country  the  right  is,  as  a  general  rule,  derived  iErom  the  statutory  enact- 
ments. 

In  this  country,  too,  there  is  a  great  uniformity  in  the  laws  of  the 
several  States  ui^on  this  subject,  and  the  spirit  of  the  decisions  is  essen- 
tially the  same. 
je4 
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Where  the  question  is  to  be  determined  by  a  judicial  tribunal  the  courts 
are  not  bound  to  deliver  the  child  into  the  custody  of  any  claimant,  but, 
Ui  the  exercise  of  a  sound  discretion,  will  leave  the  child  in  such  custody 
as  may  appear  best  for  it.  Where  there  is  a  controversy  between  parents 
for  the  custody  of  their  child,  the  right  of  the  father  is  preferred  to  that 
of  the  mother,  but  the  welfare  of  the  child  will  be  the  criterion  by  which 
the  custody  is  awarded.  If  the  child  have  arrived  at  the  age  of  dis- 
cretion, in  ordinary  cases,  upon  habeas  corpus,  the  court  will  permit  the 
child  to  elect  in  whose  custody  it  will  be  placed,  but  the  court  will  take 
care  that  the  custody  is  not  an  improper  one.  If  the  child  is  not  com- 
petent to  form  a  judgment  and  to  declare  his  election,  the  court,  after 
examination,  will  exercise  its  judgment  for  him. 

For  authorities  upon  this  question  we  may  refer  to  the  following 
among  many:  Matter  of  Woolstoncraftj  4  Johns,  ch.  80;  Matter  of 
Waldrottj  13  Johns.  18;  People  vs.  Chegarayj  18  Wend.  637;  People  vs. 
Kling^  6  Barb.  366;  Foster  vs.  Alston,^  How.  (Miss.)  406;  Com.  vs.  Ad- 
dicks,  5  Binney,  520;  Ex  parte  Grouse^  4  Whart.  9;  U.8,  vs.  Oreen^  3  Ma- 
son, 482;  State  vs.  Smithy  6  Greenl.  262;  People  vs.  Merder,  3  Hill  (N.  Y.) 
399;  People  vs.  Wilcox,  22  Barb.  178;  Wilcox  vs.  Wilcox,  14  K.  Y.  Eep. 
575;  Welleshy  vs.  Welleshy,  2  Bligh  (X.  S.),  136;  Ux  parte  Skinner,  9 
Moore,  278 ;  2  Story's  Eq.  §  1341 ;  Hurd  on  Hab.  Corp.  528. 

It  sometimes  happens  that  the  father  or,  after  his  death,  the  mother 
may  give  the  child  to  a  third  person,  or  may  relinquish  the  custody  of 
it  until  it  arrives  at  full  age,  upon  consideration  that  such  party  will 
adopt  the  child  and  care  for  it  as  his  own,  and  that  subsequently  he  or 
she,  after  a  state  of  things  has  arisen  which  cannot  be  altered  without 
risking  the  happiness  of  the  child,  may  attemjit  to  reclaim  its  custody. 

Where  this  transfer  is  made  under  the  laws  relating  to  apprenticeship 
or  the  adoption  of  children,  the  parent  would  be  barred  from  such  a 
reclamation ;  but  this  is  sometimes  done  without  such  statute  laws  or 
not  in  the  mode  prescribed  by  statute.  It  is  easy  to  see  that  such  an 
attempt  at  reclamation  might  be  made  under  circumstances  peculiarly 
unjust  and  aggravating,  when  the  affections  of  both  child  and  parents 
by  a^loption  have  become  engaged,  or  where  the  father,  by  such  an  ar- 
rangement, while  his  child  was  of  tender  years  and  entirely  dependent, 
might  shift  the  burden  of  his  care  and  support  upon  a  third  party,  and 
when  the  child  arrives  at  more  mature  years,  and  under  the  care  and  at 
the  expense  of  his  ijarents  by  adoption  becomes  capable  of  making 
some  material  return,  the  father  by  such  recovery  would  secure  to  him- 
self the  benefit  of  the  services  and  earnings  of  the  child  at  the  expense 
of  those  who  had  fitted  him  therefor. 

There  are,  however,  decisions,  both  in  England  and  this  country,  to 
the  effect  that  the  father  would  not  be  bound  by  such  a  transaction,  but 
may  recover  the  custody  of  the  child,  even  though  the  interests  of  the 
child  had  been  promoted  bj^  the  original  transfer.  Tyler  (§  187,  p.  283) 
says  that  the  better  opinion  is  that  the  father  in  such  case  is  not  in  a 
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position  to  require  the  interference  of  the  court  in  favor  of  his  controlling 
legal  right  as  against  the  rights,  the  feelings,  and  the  interests  of  the 
other  parties,  and  cites  Pool  vs.  Oottj  14  Law  Rep.  269 ;  State  vs.  Smithy 
6  Greenleaf,  462;  McDotcle's  case^  8  Johns.  328;  Com.  vs.  Gilkeson^ 
Wallace  (Phihula.)  R.  194;  State  vs.  Barrett,  40  X.  H.  15.  See  also 
Matter  of  Mnrphy,  12  How.  Pr.  R.  513;  Hurd  on  Hab.  Corp.  537.  The 
only  Ameriea^i  eases  which  he  cites  as  against  this  doctrine  are  State  vs. 
Oliver,  1  Harr.  (Del.)  419;  Mctyne  vs.  Brediein,  1  Halstead,  N.  J.  Ch. 
454.  Huwl,  however,  in  a  note,  cites  various  other  cases  on  both  sides, 
but  endently  agrees  in  opinion  with  Tyler. 

In  the  case  of  illegitimate  children  the  mother  has  the  right  to  the 
<*u.stody.  Hnlland  vs.  Malkin,  2  Wilson,  126 ;  Rex  vs.  Soper,  5  Term  R. 
278 ;  Rosalina  vs.  Armstrong,  15  Barb.  247 ;  People  vs.  Mitchell,  44  Barb. 
245 ;   Wright  vs.  Wright,  2  Mass.  109. 

In  many  of  the  States  these  general  principles  of  the  law  have  been 
supplemented  by  specific  statute  provisions  for  the  protection  of  childreD. 

In  many  of  the  States  the  exposure  of  an  infant  under  6  years  by 
the  parents  or  other  person  having  the  custody  of  such  child  with  intent 
to  abandon  it,  and  in  some  cases  exposure  such  as  endangefs  health  or 
limb  of  infants,  is  punished  by  fine  and  imprisonment.  R.  S.  Maine, 
1871,  828;  R.  8.  Conn.  1875,  500,  §  15;  Comp.  Laws  Mich.  1871,  2075; 
3  Stat.  Tenn.  §  4620;  R.  S.  Wise.  1858,  974,  §  8;  3  R.  S.  N.  Y.  937, 
§  45;  Code  Ga.  1873,  §  4373;  Wagner  Stat.  Mo.  451,  §  39;  N.  Y.  Laws 
of  1876,  chap.  122. 

In  New  York,  where  parents  abandon  their  children  they  forfeit  all 
claim  to  their  custody  as  against  any  person  who  has  taken,  adopted, 
or  assumed  the  maintenance  of  such  child.  (3  R.  S.  166,  §  11.)  And  in 
Georgia  parental  power  is  lost  by  consent  to  adoption,  by  voluntary 
contraet  releasing  custody  to  third  person,  by  failure  to  provide  neces- 
saries, by  abandonment  of  family,  by  consent  to  marriage,  and  by  cruel 
treatment.  (Code  of  1873,  §  1793.)  The  Minnesota  law  authorizes  any 
incorporated  orphan  a^sylum  to  take  charge  of  destitute  and  abandoned 
children.  (R.  S.  1866,  §§  65,  66.)  And  in  New  York  and  other  States 
there  are  various  societies  having  this  power,  many  of  them  organized 
solely  for  this  object. 

Abducting,  enticing,  or  convening  away  minors  is  also  prohibited  under 
penalty.  R.  S.  Me.  828;  Mich.  C.  L.  2075;  Tenn.  3  Stat.  §  4621; 
Ga.  Code,  §§  4367-8;  Mo»  Wag.  Stat.  451,  §  38;  So.  Car.  R.  S.  711,  §  15; 
and  others. 

In  many  of  the  States  the  furnishing  or  sale  of  spirituous  or  intoxicat- 
ing liquors,  wines,  or  malt  licpiors  is  covered  by  a  general  prohibitory 
law,  applicable  to  all ;  but  in  some  States  special  provisions  have  been 
enacted  as  to  minors.  N.  Y.  3  R.  S.  037,  §  21;  Iowa  Code,  §  1539; 
111.  1878,  528;  Ind.  R.  S.  872;  Mich.  C.  L.  702;  Tenn.  3  Stat.  §  4863; 
^linn.  R.  S.  208,  §  10;  Mo.  Wag.  St.  552,  §  20;  Penna.  Purden, 
miy,  §  31. 
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Again,  minors  under  a  certain  age  are  prohibited  from  being  admitted 
to  or  remaining  in  any  saloon  or  place  of  entertainment  where  spirituous 
or  malt  liquors  are  sold,  exchanged,  or  given  away,  or  at  any  place  of 
amusement  known  a^  a  dance  house  or  concert  saloon,  unless  accom- 
panied by  parents  or  guardians.  N.  H.  G.  L.  1878,  ch.  269,  §  23 ;  Cal. 
Stat.  1877-8,  p.  813 ;  Mo.  Wagner,  213,  §  8 ;  Penna.  Purden,  49,  §  9, 
501,  §  20;  K.  Y.  3  K.  S.  982,  §  91 ;  Ohio,  Sayler's  Stat.  271,  ch.  264. 

Crambling  or  betting  with  minors,  furnishing  them  with  dangerous 
weapons,  or  selling  poisons  to  them  is  prohibited.  Ohio  S.  and  0.  667 ; 
Tenn.  3  Stat.  §§  4864,  4887 ;  Mo.  Wagner,  662,  §  5 ;  K  Y.  2  K.  S.  921, 
§44. 

Children  found  begging  or  soliciting  charity  may  be  ari'ested  and 
committed.  X.  Y.  2  R.  S.  837,  §  4 ;  Cal.  Stat.  1877-8,  813,  §  4.  And 
the  general  laws  against  gaming,  begging,  and  vagrancy  apply  to  minors 
as  well  as  to  adults. 

In  some  of  the  States  there  are  provisions  similar  to  those  found  in 
the  Florida  statutes,  in  which  stubborn  children,  runaways,  and  those 
who  missx)end  their  time  by  frequenting  gaming  houses  or  tippling  shops 
are  classed  with  disorderly  persons,  rogues,  and  vagabonds,  and  made 
subject  to  the  same  i)unishment.  See  Bush's  Digest,  249,  §  24.  As 
to  stubborn  children,  there  is  the  spirit  of  the  old  colony  law  of  Massa- 
chusetts, but  with  a  strong  modification  of  the  penalty. 

But,  perhaps,  sufficient  has  been  said  to  show  the  tendency  of  the 
legislation  on  this  subject. 

Witliin  the  last  few  years  another  matter  has  received  attention  at  the 
bands  of  the  State  legislatures. 

In  the  laws  of  New  York  for  1874,  chap.  116,  it  is  provided  that  any 
l>erson,  whether  as  parent,  guardian,  relative,  emploj^er,  or  otherwise, 
baving  in  his  care,  custody,  or  control  any  child  under  the  age  of  16 
years,  who  shall  sell,  apprentice,  give  away,  let  out,  or  otherwise 
dispose  of  any  such  child  to  any  person,  under  any  name,  title,  or  pre- 
tence, for  the  vocation,  use,  occupation,  calling,  service,  or  j^urpose  of 
singing,  playing  on  musical  instruments,  rope- walking,  dancing,  begging, 
or  peddling,  in  any  public  street  or  highway,  or  in  any  mendicant  or 
wandering  business  whatever,  and  any  person  who  shall  take,  receive, 
hire,  employ,  use,  or  have  in  custody  any  such  child  for  such  purposes, 
or  either  of  them,  shall  be  deemed  to  be  guilty  of  a  misdemeanor,  &c. 
3  R.  S.  164,  §  9. 

Again,  in  1876,  it  was  enacted  that  any  i>erson  having  the  custody, 
care,  or  control  of  any  child  under  16,  who  shall  exhibit,  use,  or  employ, 
or  in  any  manner  or  under  any  pretence  sell,  apprentice,  give  away, 
let  out,  &c.,  any  such  child  to  any  person  in  or  for  the  vocation,  occu- 
pation, service,  or  purpose  of  singing,  playing  on  musical  instruments, 
TOpe  or  wire  walking,  dancing,  begging,  or  peddling,  or  as  a  gymnast, 
contortionist,  rider,  or  acrobat,  in  any  place  whatsoever,  or  for  and  in 
any  business,  exhibition,  or  vocation  injurious  to  health  or  dangerous 
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to  the  life  and  limb,  or  who  shall  cause,  procure,  or  eucourage  any  such 
child  to  engage  therein,  shall  be  guilty  of  a  misdemeanor.  And  upon 
conviction  of  such  part}*  the  court  or  magistrate  may,  if  he  deem  it 
desirable  for  the  welfare  of  the  child,  deprive  such  person  of  its  custody, 
and  commit  it  to  some  orphan  asylum,  or  make  such  other  disposition  of 
it  as  is  or  may  be  provided  for  by  law.    Laws  of  1876,  ch.  122. 

Similar  provisions  of  law  are  found  in  New  Hampshire,  Gen.  Laws, 
1878,  ch.  209,  §  24;  California  Laws  of  1877-8,  813,  act  March  30,  1878; 
Pennsylvania,  act  of  May  24,  1878;  Illinois,  Laws  of  1876,  chap.  122, 
revision  of  1878,  496.  And  the  same  general  provisions  may  perhaps 
be  found  in  other  States,  whose  later  statutes  we  have  been  unable  to 
examine. 

In  a  case  arising  under  the  New  York  laws.  West  brook,  J.,  says: 

The  right  of  the  State  to  care  for  its  chililreu  has  always,  and  with  very  great  pro- 
priety, been  exercised.  Under  its  laws,  whenever  the  welfare  of  the  child  has  de- 
manded, its  courts  have  frequently  interfered  for  the  protection  of  children  of  tender 
years.  It  has  again  and  again  taken  them  from  one  parent  and  given  them  to  the 
other,  or  has  refused  so  to  do,  the  good  and  welfare  of  the  child  being  the  object 
always  in  view.  It  has  so  acted  without  the  intervention  of  a  jury,  and  that  power 
has  never  been  supposed  to  have  been  improperly  exercised  because  a  jury  was  not 
allowed  and  due  process  of  law  not  had.  If  the  courts  of  the  State  may,  by  virtue  of 
their  general  powers,  interfere  for  the  protection  and  care  of  children,  it  is  not  seen 
why  the  legislature  may  not  jirescribe  the  cases  in  which  children  shall  be  rescued 
from  their  custodians  and  a  mode  provided  fur  their  summary  disposition.  For  ex- 
amine, if  children  should  be  placed  to  learn  the  business  of  stealing,  could  not  the 
legislature  provide  a  summary  remedy  for  the  evil  f  Has  the  law  no  power  to  rescue, 
summarily,  female  children  held  for  the  purposes  of  prostitution,  or  interfere  in  an 
expeditious  manner  in  very  many  cases  when  children  of  tender  years  are  exposed  to 
peril  or  temptation?  This  will  hardly  be  argued,  or,  if  claimed,  authority  most 
iibundaut  can  be  found  to  justify  it.  Precisely  this  ground  the  act  of  1876  covers. 
In  my  judgment  it  is  a  most  wise,  salutary,  and  beneficent  statute,  bom  of  Christian 
civilization  and  founded  upon  the  teachings  of  Him  to  whom  children  were  objects  of 
tender  love  and  care.  It  needs  no  evidence  to  demonstrate  to  our  judgment  that  the 
life  to  which  these  children  were  subjected  and  from  which  they  were  rescued  was 
perilous  to  their  best  interests.  It  was  dangerous  to  them  physically  and  morally. 
The  contortions,  evolutions,  and  perfonnauces  of  the  acrobat  are  clearly  physically 
dangerous,  and  the  surroundings  and  companions  of  the  circus  ring  are  equally  so 
morally.     In  the  matter  of  Donahue  et  ah  N.  Y.  Sept.  term,  1876. 

SPECIAL  PROVISIONS  IN   REFEBENOE   TO  EDUCATION. 

Under  this  head  it  is  not  proposed  to  do  more  than  to  call  attention 
to  certain  specific  provisions  of  hiw  enforcing  the  duty  of  parents,  guard- 
ians, and  others  having  the  custody  of  children  to  provide  for  their  edu- 
cation and  intended  to  prevent  truancy. 

It  is  well  settled  that  a  proper  education  is  included  in  the  term  ^'  nec- 
essaries.'' Whether  a  ** proper  education''  is  to  be  construed  to  include 
more  than  a  good  common  school  education  is  a  question  upon  which 
the  decisions  are  not  harmonious.  In  The  College  vs.  Chandler^  20  Vt. 
683,  the  supreme  court  say : 

A  good  common  school  education  at  least  is  now  recognized  as  one  of  the  "  necesr  . 
aaries  "  for  an  infant.     Without  it  he  wouhl  lac';  an  acquisition  which  would  be  com- 
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mon  among  hi<*  associates,  and  would  ever  bo  liable  to  suffer  in  his  transaction  of 
business.  Such  an  education  is  moreover  essential  to  the  intelli«j:ent  discharge  of  civil, 
political,  and  religious  duties. 

To  this  extent  the  courts  are  in  accord,  and  the  reason  given  in  an 
English  case  was  that  it  was  for  the  benefit  of  the  reahn.  Manley  vs. 
Seott^  1  sec.  R.  112. 

In  this  country  the  education  of  chiklren  has  been  provided  for  by 
constitutional  and  statutory  provisions  for  the  organization  of  public 
schools,  free  to  all  within  the  scholastic  age.  Experience,  however,  has 
shown  that  the  attendance  upon  the  free  public  schools  has  never  in- 
cluded all  the  children  of  school  age.  Parents  have  been  found  "  so  in- 
dulgent and  negligent  of  duty  in  that  respect,"  so  regardless  of  the 
interests  of  their  children,  as  to  suffer  them  to  grow  up  in  ignorance  and 
idleness,  or  so  greedy  for  a  little  present  gain  that  they  are  willing  to 
sacrifice  the  future  welfare  of  their  children  to  obtain  it,  and  especially 
m  our  large  cities  a  class  of  children  are  found  who  prefer  the  unbridled 
hcense  of  the  streets  to  the  wholesome  restraints  of  the  school  room. 

To  prevent  this  evil  there  have  been  added  to  the  school  systems  of 
many  of  the  States  what  are  known  as  the  provisions  for^compulsory 
education.  The  StJite,  having  provided  a  free  gift  for  it«  children,  has 
sometimes  found  it  necessary  to  compel  its  acceptance. 

These  i)rovi8ions  ai^e  of  two  kinds,  those  that  apply  to  parents  or  cus- 
todians of  the  children,  the  compulsory  laws  proper,  and  those  that 
reach  and  apply  to  the  children  themselves,  or  the  laws  to  prevent  and 
punish  truancy. 

In  many  of  the  States  there  are  some  general  provisions  of  law  bear- 
uig  upon  this  question.  Vagrants  and  disorderly  i^ersons  are  placed 
under  tte  ban  of  the  law,  and  these  are  defined  to  include  those  who 
have  no  regular  or  lawful  occupation,  who  misspend  their  time  in  idle- 
ness or  frequent  places  of  immoral  tendencies,  stubborn  children,  runa- 
ways, idle  persons  who  go  about  begging,  and  the  like.  There  are  also 
laws  providing  for  the  arrest  of  vicious  and  unruly  children,  or  of  those 
suffered  to  run  at  large  without  proper  restraint,  and  their  commit- 
ment to  some  institution  provided  for  such  purpose,  there  to  be  employed 
at  such  suitable  labor  as  they  may  be  able  to  perform  and  to  be  educated 
and  instructed  so  that  thej"  may  make  useful  citizens. 

The  laws  for  the  prevention  of  truancy  i^each  all  children  of  the  pre- 
scribed age  who  do  not  attend  school,  and  provide  for  their  being  placed 
in  some  proper  institution  to  be  educated  and  instructed  until  they  are 
brought  under  proper  restraint.  These  gather  into  the  schools  the 
«treet  waifs  who  can  be  reached  in  no  other  way,  and  if  they  are  not 
effective  it  is  because  they  are  not  properly  enforced. 

In  Maine,  Massachusetts,  and  Rhode  Island  the  truant  question  is 
referred  to  the  towns,  who  are  authorized  to  make  b} -laws  respecting 
truants  and  children  within  a  prescribed  age  not  attending  school,  or 
who  are  without  any  regular  or  lawful  occupation  or  growing  up  in 

1G9 


30  CIRCULARS    OF   INFORMATION    FOR    l^-^O. 

ignorance.  The  towns  may  annex  suitable  penalties  for  the  breach  of 
these  by-laws  and  appoint  special  officers  to  enforce  the  same — a  plan 
which  has  not  proved  eminently  successful.  R.  S.  Me.  186,  §§  13  to  15; 
R.  S.  Mass.  chap.  42,  §  84;  Gen.  Stat.  II.  I.  chap.  57. 

The  other  branch  is  i)erhaps  more  eflfective  and  reaches  the  larger 
number  of  cases.  It  declares  the  duty  of  the  parent  or  custodian,  and 
enforces  that  duty  b^'  penalties  for  the  breach  thereof. 

These  compulsory  provisions  are  not  original  in  the  Massachusetts 
law  of  1642,  but  would  seem  to  have  been  borrowed  from  the  samQ 
source  as  the  laws  in  I'eference  to  stubborn  children  or  those  wTio  should 
smite  or  curse  their  natural  parents. 

In  an  article  on  "The  criminal  code  of  the  Jews,"  in  a  recent  number 
of  the  Pall  Mall  Gazette,  the  writer  says : 

It  must  be  remembered  that  education  was  well  advanced  among  the  Hebrews, 
especially  after  the  first  or  Babylonian  captivity.  A  system  of  compulsory  instruction 
had  been  introduced  by  Joshna,  the  son  of  Gamala.  There  was  a  school  board  for  each 
district.  Every  child  more  than  6  years  of  aj;e  was  obliged  to  attend  the  communal 
schools.  Such  importance  does  the  Talmud  attach  to  the  training  of  the  yooug  that 
it  enters  into  tiie  minutest  details  upon  the  subject. 

The  duty  of  preparin^c  them  to  become  good  and  usefiil  citizens  was 
not  neglected.  The  Bible  was  their  moral  and  legal  code,  and  the  study 
of  this  was  enforced.  A  Jew  could  not  but  be  well  acquainted  with  the 
leading  principles  of  his  legal  code  and  their  general  application. 

And  the  same  writer  says : 

A  man  who  had  not  or  had  never  had  a  fixed  occupation,  trade,  or  business,  by 
which  he  earned  a  livelihood,  was  not  allowed  to  act  as  judge.  "He  who  neglects  to- 
teach  his  son  a  trade/^  say  the  rabbins,  'Ms  as  though  he  taught  him  to  steal.'' 

The  Xew  Hampshire  law  requires  parents,  guardians,  or  other  custo- 
dians of  children  between  8  and  14  years  of  age  to  send  them  to  school 
at  least  twelve  weeks  in  each  year,  six  weeks  of  which  at  least  mast  be 
continuous.  With  some  variations  as  to  age  and  time,  the  same  law 
prevails  in  other  States.  Michigan,  act  165,  laws  of  1871 ;  California^ 
act  March  28,  1874 ;  Conn.  G^n.  Statutes,  revision  of  1875,  title  xi,  with 
.  amendments  to  1879,  §  1;  Maine,  act  of  1875;  Mass.  laws  of  1873,. 
279;  1874,  233;  1876,  ch.  52;  1878,  ch.  257;  Xew  York,  laws  of  1851^ 
ch.  337,  §  13;  as  amended,  1866,  ch.  245;  District  of  Columbia,  E.  8. 
D.  C.  ch.  12,  §  1;  Kansas,  laws  of  1876,  ch.  92;  Nevada,  act  Feb.  25, 
1873 ;  New  Jersey,  act  April  9,  1875 ;  Ohio,  act  of  Sept.  1, 1877 ;  Ver- 
mont, acts  1867,  1870,  1873;  Wisconsin,  laws  of  1879;  Arizona,  act  of 
Feb.  9,  1875;  Wyoming,  acts  Dec.  12,  1873,  and  Dec.  15,  1877. 

Washington  Territory,  by  a  law  of  1877,  applies  a  similar  provision  to 
all  towns  of  400  or  more  inhabitants.  The  constitutions  of  Colorado  and 
North  Carolina  authorize  such  a  law,  but  the  legislatures  do  not  appear 
to  have  acted  upon  it. 

In  Illinois  the  expense  of  the  support  and  education  of  children  are 
made  a  charge  upon  the  property  of  both  husband  and  wife,  or  either,. 
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in  favor  of  the  creditor  therefor,  who  may  sue  either  one  or  both.    Stat. 
1876,  693,  §  15. 

In  Georgia  a  general  provision  makes  it  the  duty  of  the  father  to  pro- 
ride  for  the  maintenance  and  education  of  his  children  during  minority. 
Code  of  1873,  §  1792. 

And  this  is  the  general  requirement  of  tlie  law.  Where  there  is  suf- 
ficient property  of  either  i)arent  or  belonging  to  the  child,  courts  of 
equity  under  the  general  rules  of  the  law  are  authorized  to  interfere,  to 
secure  to  the  child  a  proper  education  where  the  natural  or  legal  custo- 
dian neglects  that  duty.  But  under  the  special  compulsorj'  provisions 
there  is  no  question  of  property.  The  free  public  schools  ofter  facilities 
for  education  without  charge  to  parent  or  child,  and  it  is  made  a  ))enal 
oflense  for  the  parent  or  custodian  to  refuse  the  facilities  so  oifered  to 
the  child. 

If  it  be  true  that  a  good  common  school  education  is  recognized  as  one 
of  the  necessaries  for  an  infant,  and  essential  to  the  discharge  of  civil  and 
political  duties,  or,  as  generally  stated,  that  a  diffusion  of  knowledge 
among  the  people  is  essential  to  the  preservation  of  free  institutions^ 
these  so  called  compulsory  or  obligatory  laws  are  founded  upon  the  right 
and  duty  of  self  protection  and  preservation.  They  belong  to  the  class 
of  laws  which  are  intended  for  the  suppression  of  ^ice.  They  are  in- 
tended to  reach  and  bring  within  the  influence  of  our  schools  a  class 
who  cannot  be  reached  effectually  in  any  other  way.  Wherever  they 
have  been  properly  enforced,  the  evidence  is  that  great  benefits  have 
accrued  therefrom ;  and  in  a  somewhat  extended  examination  of  the 
various  school  codecs  but  one  instance  has  been  found  where  these 
compulsory  provisions  once  adopted  have  been  abandoned,  and  that  is 
in  the  Texas  school  code  of  1879.  Even  there  there  was  no  direct  repeal, 
but  the  clause  was  omitted  in  the  revision,  and  it  would  seem  that  it 
was  sought  to  do  by  implication  what  they  hesitated  to  do  by  direct 
declaration.  The  same  revision  narrows  the  school  age  from  6  to  16 
down  to  8  to  14,  and  deprives  all  children  under  8  or  over  14  of  the 
privilege  of  free  education.  Whatever  may  have  been  the  cause  of  this 
retrograde  movement,  there  will  be  found  little  disposition  in  other  States 
to  follow  it.  In  the  two  adjoining  States,  Arkansas  and  Louisiana,  the 
school  age  is  from  6  to  21,  which  may  be  termed  the  general  school  age 
of  the  country,  and  it  can  hardly  be  supposed  that  Texas  parents 
will  persist  in  depriving  their  children  of  advantages  which  would  be 
their  right  in  every  other  State.  The  simple  question  is  whether  it  is 
better  to  educate  the  children  for  our  jails  and  workhouses  or  to  become 
useful  citizens.  In  the  one  direction  or  the  other  they  will  be  sure  to 
go,  and  if  left  to  themselves,  especially  in  our  large  cities,  a  large  class 
will  take  the  wrong  direction  and  render  the  problem  before  referred  to 
more  difficult  of  solution. 
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GENERAL   SCHOOL  LAWS. 

■ 

Among  the  rights  and  privileges  of  children,  and  by  no  means  the 
least  important,  is  the  right  to  the  education  provideil  for  them  under 
the  public  school  system.  In  a  former  paper  one  branch  of  this  subject, 
known  as  the  compulsory  education  system,  was  introduced.  It  is  now 
l)roposed  to  treat  of  the  public  free  school  system  of  the  various  States, 
and  to  give  an  abstract  of  the  various  State  school  codes,  as  brief  as  is 
consivStent  with  a  fair  understanding  of  the  same. 

It  has  been  said  that  there  is  no  American  school  system.  If  this 
means  that  there  is  no  national  system  adopted  and  prescribed  by  the 
Federal  Government  the  statement  is  true.  The  power  to  establish  and 
enforce  a  public  school  system  is  one  which  the  i)eople  have  never 
delegated  to  the  General  Government.  On  the  contrary,  they  watch 
with  great  jealousy  any  act  which  shows  an  intent  on  the  part  of  the 
Government  to  interfere  with  this  subject.  It  is  true  that  a  national 
Bureau  of  Education  has  been  established,  but  it  ha>s  no  governing 
authority.  It  is  simply  an  office  of  information,  and  its  chief  function 
is  to  collect  and  disseminate  information  upon  educational  subjects.  It 
appeals  through  the  historj^  of  experience  to  the  reason  and  sound 
judgment  of  the  people.  It  brings  home  to  them  a  knowledge  of  all  that 
is  done  for  education. 

The  American  school  sj'stems  as  they  exist  to-day  are  the  result  of 
the  independent  action  of  thirty-eight  independent  States  and  of  nine 
Territories,  each  acting  for  itself.  The  various  statutes  of  these  States 
and  Territories  relating  to  common  schools  would  fill  volumes.  The 
result  sought  to  be  attained  has  been  the  same  in  all.  In  some  of  the 
older  States  it  is  the  growth  of  over  two  hundred  years  of  practical  ex- 
perience, and  this  experience  has  inured  to  the  benefit  of  the  younger 
States.  In  many  instances  the  new  States  have  undoubtedly  improved 
upon  the  old,  and  the  old  States  have  shown  their  appreciation  by 
adopting  the  improvement.  Hence,  instead  of  such  great  diversities  as 
might  naturally  be  expected  from  the  separate  action  of  so  many  inde- 
l^endent  authorities,  it  will  be  found  that  upon  the  material  i>oints  there 
is  a  remarkable  unanimity. 

As  a  general  rule  the  people  are  slow  to  allow  or  assent  to  changes  in 
constitutional  provisions,  even  when  it  is  freely  admitted  that  some 
changes  are  desirable.  In  almost  every  legislative  body  there  will  be 
found  a  class  of  statesmen  who  seem  to  have  no  doubt  of  their  ability  to 
improve  upon  any  existing  law  or  system,  and  the  people  seem  to  ex- 
pect and  submit  to  a  certain  degree  of  instability  in  the  statute  law. 
But  when  the  proposition  is  to  change  constitutional  proA^sions  they 
must  be  satisfied  that  some  urgent  necessity  demands  the  change  ere 
they  will  consent  to  remove  the  legal  restrictions  which  bar  any  altera- 
tion of  the  fundamental  law,  and  as  a  general  nde  the  change  when 
proposed  must  be  approved  by  the  poi>ular  vote  before  it  can  become 
effective. 
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Hence,  when  permanency'  is  desired  tliey  secure  it  by  incorporating 
the  proposed  ordinances  in  the  constitution.  This  is  not,  as  some  for- 
eign writers  seem  to  understand,  a  compulsory  i)ower  wielded  by  the 
State  against  the  free  action  of  its  citizens,  but  a  voluntary  binding 
agreement  entered  into  by  the  citizens  themselves,  which  controls  or 
compels  State  action.  The  peoi)le  are  bound  by  the  constitution  which 
they  have  adopted  until  it  shall  be  legally  changed  or  modified,  but  one 
of  it8  most  essential  functions  is  to  restrict  the  legislative  power  in  cer- 
tain directions,  while  it  at  the  same  time  compels  action  in  others. 
.  The  idea  lying  at  the  foundation  of  the  American  school  system  is 
found  in  the  ax>othegm,  ^' An  ignorant  people  may  be  governed,  but  only 
an  educated  people  can  govern  themselves."  The  doctrine  which  has 
been  inoorporated  into  many  of  the  State  constitutions,  and  is  the  gov- 
erning principle  in  all,  is  that  ^^ knowledge  and  learning  as  well  as  vir. 
tae  generally  diffused  throughout  the  community  is  essential  to  the 
preservation  of  a  free  government  and  of  the  rights  and  liberties  of  the 
people."  Hence,  for  the  protection  and  perpetuation  of  free  govern- 
ment, they  have  inserted  in  their  State  constitutions  provisions  requir- 
ing the  legisls^tures  to  establish  and  provide  for  the  maintenance  of  an 
efficient  and  uniform  system  of  public  schools,  fre^  to  all  children  of  the 
State  within  the  school  age. 

Many  have  gone  further  than  this  and  provided  for  the  setting  apart 
of  a  special  State  school  fund,  the  ))rincipal  of  which  is  not  to  be  dimin- 
ished, the  interest  on  which  is  ple<lged  for  the  support  of  schools  and 
forbidden  to  be  used  for  any  other  pui'pose,  and  is  addition  an  annual 
State  appi'opriation  or  the  levy  of  a  special  State  tax  is  usually  made 
for  the  same  purpose.  In  many  States  the  provision  is  required  to  be 
suflicient  to  support  a  school  or  schools  in  every  district  for  a  certain 
specified  time  each  year  as  a  minimum  limit. 

In  many  of  the  Stjite  constitutions  there  afre  provisions  for  the  ap- 
pointment of  supervisory  officers,  who  are  to  have  charge  of  the  educa- 
tional interests  of  the  State,  and  in  the  constitution  of  Virginia  the  provi- 
Bions  substiintially  establish  the  system,  leaving  but  little  except  details 
to  be  provided  for  by  the  legislature. 

Another  general  principle,  constitutional  or  statutory,  is  that  the  i)ub- 
lie  schools  shall  be  free  from  all  sectarian  or  denominational  influences. 
As  enumerated  in  the  constitution  of  Massachusetts,  "  humanity  and  gen- 
eral benevolence,  public  and  private  charity,  industry  and  frugality 
honesty  and  punctuality  in  dealings,  sincerity',  good  humor,  and  all  so- 
cial affections  and  generous  sentiments"  are  to  be  inculcated,  but  sec- 
tarian or  denominational  teaching  is  rigidly  excluded  from  the  schools 
or  school  books.  Perfect  freedom  of  religious  belief  is  the  right  of  every 
citizen.  He  may  adopt  any  form  of  religious  belief  which  approves 
itself  to  him  or  he  may  reject  all  forms.  He  may  bring  up  his  children 
to  believe  in  the  teachings  of  any  sect  or  creed,  but  he  must  provide  for 
this  outside  of  the  public  school.    He  cannot  require  others  entertain " 
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ing  diflferent  and  frH|ueiitly  radically  conflicting  opinions  to  contribate 
to  the  inculcation  of  his  own  particular  tenet«.  The  public  school  is  the 
neutral  ground,  free  to  all  creeds  and  forms  of  belief,  upon  which  the 
most  discordant  elements  may  meet  and  enjoy  equal  rights  and  privi- 
leges, a  result  which  perhaps  cannot  be  fully  attained  except  by  a'seen- 
larization  of  the  public  schools. 

In  the  matter  of  school  statistics  the  provisions  of  the  State  codes 
are  almost  identical.  At  stated  i)eriods  there  is  required  from  some 
school  district  officer  a  census  of  all  persons  residing  in  the  district  of 
the  school  age,  some  even  requiring  names,  age,  and  sex.  This  is  the 
school  material.  In  every  school  a  register  is  required  to  be  kept  by 
the  teacher  of  the  name  of  every  pupil  attending  from  day  to  day,  and 
at  stated  periods  reports  are  to  be  made  showing  the  actual  attendance 
of  each,  with  the  average  attendance  for  the  period,  and  unless  these 
reports  are  made  the  teacher  forfeits  his  pay.  A  comparison  of  these 
two  shows  the  names  of  all  who  are  denied  or  who  neglect  to  avail 
themselves  of  the  benefits  of  the  school  privileges.  From  each  district 
must  also  come  a  statement  of  the  number  of  schools,  tlie  length  of 
time  and  by  whom  taught,  their  management  and  comparative  condi- 
tion, the  wages  of  the  teachers,  with  a  complete  statement  of  the  finan- 
cial condition  of  the  district,  the  sources  from  which  its  funds  were  de- 
rived, and  the  cost  per  scholar.  So  specific  are  the  details  required  that 
the  reports  furnish  a  complete  annual  history  of  the  oi>eration8  of  each 
district. 

Again  it  is  made  the  duty  of  certain  officers  to  \^it  the  schools  and 
examine  into  their  condition  and  management  and  report  npon  the 
same.  This  is  made  peremptory  upon  the  officers,  beginning  with  the 
district  and  running  up  to  the  town  or  county  and  in  some  degree  to 
the  State  supervisory  officers.  The  theory  of  the  law  requires  a  careful 
study  of  the  workings  of  the  system,  with  a  series  of  rei)orts  thereon 
which  finally  reach  the  legislature  through  the  State  superintendent  or 
State  board.  t 

In  all  the  States  and  all  the  Territories,  except  Alaska,  which  has  no 
public  school  law,  and  New  Mexico,  where  the  provisions  are  extremely 
crude,  the  general  8uper\ision  of  educational  interests  is  vested  in  a 
State  or  territorial  superintendent,  with  or  without  a  State  board  of 
education.  In  Connecticut,  ^fa^sachusetts,  and  Texas  the  substantial 
duties  of  State  superintendent  are  devolved  upon  the  secretary  of  the 
State  board,  and  in  Marjland,  uimn  the  principal  of  the  State  Normal 
School,  who  is  ex  officio  a  member  of  the  State  board. 

The  State  boards  in  some  cases  are  merely  the  trustees  of  the  school 
fund,  and  have  the  care  and  management  of  the  school  lands;  in  some 
their  functions  are  simply  advisory  upon  matters  referred  to  them  by 
the  State  superintendent,  while  in  others  they  are  charged  with  the  gen- 
eral supervision  of  the  school  system,  with  power  to  make  and  enforce 
rules  and  regulations  for  the  government  of  the  same. 
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The  State  8ui>erintendeiit«,  with  or  without  the  direction  of  the  Stat« 
boards,  are  charged  with  the  general  supervision  of  the  educational  in- 
tei'ests  of  the  State  and  with  the  administration  of  the  school  laws. 
They  are  to  advise  with  and  instruct  the  county  superintendents  and 
other  subordinate  school  officers,  to  prepare  forms  and  blanks  for  re- 
ports and  returns,  examine  into  the  workings  of  the  system,  collect  sta- 
tistics and  information,  devise  plans  for  the  improvement  of  the  schools^ 
and  generally  make  themselves  familiar  with  the  wants  and  necessities 
of  the  system,  and  make  full  reports  to  the  governor  or  legislature.  They 
have  also  general  supervision  of  the  State  normal  schools  and  institutes 
for  the  education  and  instruction  of  teachers,  and  apportion  the  State 
school  moneys  to  the  counties  or  towns,  in  the  mode  provided  by  law. 

In  all  the  States  outside  of  New  England,  except  Michigan  and  Ohio, 
which  seem  to  have  adopted  substantially  the  New  England  system, 
and  Delaware,  where  there  is  no  present  provision  in  the  law  for  any 
officers  between  the  State  8ui>erintendent  and  district  boards,  there  are 
county  superintendents  or  county  boards  or  both,  the  parish  boards  of 
Louisiana  corresponding  to  the  county  boards  in  other  States. 

These  county  boards  or  county  superintendents  generally  occupy  the 
same  position  with  reference  to  the  county  schools  as  the  State  superin- 
tendent does  to  those  of  the  State,  but  subject  to  the  State  superintend- 
ent Under  the  New  England  system,  the  town  school  committees  or 
supervisors  i>erform  the  duties  in  their  several  towns  which  in  the 
States  which  have  adopted  the  county  organization  is  performed  by  the 
county  authority.  Where  the  county  is  made  the  source  of  power,  it  is 
generally  made  the  duty  of  the  county  authority  to  divide  the  territory 
into  convenient  subdistricts  and  establish  in  each  a  sufficient  number  of 
schools  for  the  accommodation  of  all  children  of  school  age.  In  these 
States  the  duty  of  providing  for  the  schools  beyond  the  State  provision 
is  imposed  by  law  upon  the  county,  or  the  county  and  school  district, 
while  in  New  England  and  some  of  the  other  States  the  town  or  town- 
ship is  the  head,  and  upon  it  is  imi)osed  the  duty  of  providing  for  the 
support  of  the  vschools. 

The  school  district  is  a  territorial  division  of  a  county  or  town, 
which  is  recognized  in  all  the  States  except  Texas,  where  it  sirapjy 
inclndea  families  sending  to  a  school.*  Under  the  laws  of  the  New 
England  States,  while  the  towns  were  to  a  certain  extent  required  to 
provide  for  the  support  of  the  schools,  they  were  also  to  be  divided  into 
school  districts,  the  extent  and  boundaries  of  which  were  to  be  deter- 
mined by  the  town.  The  districts  so  formed  were,  for  school  purposes, 
independent  municipal  cori)orations.  The  town  was  required  to  levy  a 
tax  for  the  support  of  the  schools,  which  was  to  be  distributed  to  the 
several  districts  as  provided  by  law  or  as  it  might  direct.  Aside  from 
this  the  district  might  vote  such  additional  tax  as  it  saw  tit  for  the  same 
imrpose*  It  provided  it^  school-houses,  fixed  their  location,  determined 
the  time  when  the  schools  should  commence  and  close,  whether  they 
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Bliould  l>e  taught  hy  male  or  female  teachers,  and  managed  its  owi 
afi'airH  through  its  own  oflicers.  For  a  certain  length  of  time  it  wai 
lK)und  to  keep  u])  its  schools  under  comi>etent  teachers.  The  towi 
school  committee  determined  who  were  comi)etent  teachers  and  had  th( 
general  sui>er vision  of  the  schools.  If  the  district  neglected  or  relfnaed 
to  perform  its  statutory  duties  the  town  or  its  committee  might  inter 
fere,  employ  teachers,  and  establish  and  keep  up  the  schools  at  the  ex 
])ense  of  the  town  or  district.  The  present  law^s,  however,  in  several 
States,  authorize  the  towns  to  abolish  the  district  system  and  assume 
control  of  the  schools,  and  for  that  purpose  it  becomes  the  district;  and 
in  Massachusetts  the  town  system  has  heen  substituted  for  the  old  di» 
trict  system  in  the  larger  part  of  the  State.  In  many  of  the  States 
outside  of  New  England  the  law  makes  the  city,  borough,  or  townshi|i 
the  school  district;  and  in  Staters  where  the  county  is  to  be  divided,  the 
fommtion  of  districts  too  small  in  means  or  population  to  be  effective  U 
^nght  to  be  avoided  by  forbidding  the  laying  off  of  any  district  unless 
it  contains  a  minimum  number  of  children  of  school  age. 

The  Texas  school  law  of  1879  virtually  abolishes  school  districts  as 
territorial  divisions  and  substitutes  in  their  place  what  are  called  ^^  school 
communities,"  which  would  seem  to  be  associations  of  individuals,  cov- 
ering the  same  territory,  like  church  or  other  associations,  without 
other  limitation  than  that  in  towns  of  less  than  1,500  inhabitants  but 
two  such  communities  can  be  formed  for  whites  and  two  for  colored 
This  is  a  new  invention  as  applied  to  the  school  system,  and  what  its 
effect  may  be  remains  to  be  seen. 

Another  point  upon  which  all  the  school  laws  ai'e  in  unison  is  the 
necessity  of  providing  means  to  secure  competent  and  qualified  teachers. 
The  early  requirements  were  evidence  of  good  morals  and  a  satisfactory 
examination  before  some  authorized  board  or  officer  as  a  condition  pre- 
cedent to  employment.  It  was  discovered,  however,  that  the  possession 
of  knowledge  and  the  faculty  of  communicating  it  to  others  did  not 
always  accompany  each  other ;  that  teaching  was  of  itself  a  science  to 
be  taught;  and  hence  there  liave  been  added  to  the  common  school 
system  State  normal  schools  for  the  training  of  teachers,  and  State  and 
county  teachers'  institutes,  which  the  teachers  are  in  most  cases  required 
to  attend,  the  object  of  which*  is  the  improvement  of  the  methods  of 
teaching  and  to  raise  the  standard  of  teachers'  qualifications.  In  this 
way  the  States  have  not  only  undertaken  the  education  of  the*  children, 
but  also  provided  for  the  instruction  and  education  of  the  teachers* 

Another  universal  requirement  is  that  the  schools  shall  be  taught  in 
the  English  language.  The  teaching  of  other  modern  or  ancient  lan- 
guages is  not  prohibited,  but  on  the  contrary  it  is  authorized  under 
certain  circumstances;  but  they  are  taught  simi)ly  as  a  branch  of  study, 
and  are  not  the  language  of  the  school.  It  has  been  said  that  one  of  the 
most  remarkable  features  and  the  greatest  work  of  the  free  school  is  its 
I)ower  of  assimilation.  It  draws  together  the  children  of  all  races  and 
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stamps  upon  them  the  mark  of  nationality.  It  is  described  a^  a  mill,  into 
which  go  children  of  all  nationalities  and  come  out  Americans.  In  the 
new  constitution  of  Louisiana,  however,  while  it  is  provided  that  the 
schools  shall  be  taught  in  the  English  language,  it  is  also  provided  that 
ia  parishes  where  the  French  language  predominates  they  may  also  be 
taught  in  the  French  language. 

If  this  is  to  be  carried  out,  one  manifest  result  must  be  the  division  of 
the  school  day  between  the  two  nationalities,  which  will  of  course  shorten 
the  school  i)eriod  for  both,  unless  the  school  term  is  lengthened  in  pro- 
portion, which  in  city  schools  kept  up  for  ten  months  would  be  imx)os- 
sible. 

Mr.  Francis  Adams,  in  his  work  on  the  American  school  system, 
says: 

The  most  conspicuous  feature  of  the  American  scliool  system  is  its  representative 
character.  The  doctrine  of  the  sovereignty  of  the  people,  pervading  all  American 
social  and  political  organizations,  is  carried  to  its  fullest  limit  in  the  schools  of  the 
coDutry.  The  principle  to  which  the  people  are  most  attucht-d  is  thus  titly  exhibited 
in  the  institution  upon  which  they  set  the  highest  value. 

Again  he  says : 

The  widespread  popular  regard  which  constitutes  the  propelling  power  api»cars  to 
be  chiefly  due  to  two  features :  government  by  the  people  and  ownership  by  the  peo- 
ple. It  is  a  vast  proprietary  scheme,  in  which  every  citizen  has  a  share.  For  no  reason 
ia  the  principle  of  local  government  more  dearly  prized  than  because  of  the  control 
which  it  gives  the  people  over  the  schools.  They  would  be  as  ready  to  surrender  all 
mouicipal  powers  and  privileges  as  to  transfer  their  management  to  a  sect  or  to  any 
other  private  organization.  This  recognition  of  responsibility  is  the  mainspring  of  the 
system  and  the  cause  of  its  best  results.  •  «  »  The  simple  principle  of  the  Ameri- 
can school  laws  is  that  the  people  can  be  trusted  to  attend  to  their  own  business. 

Bishop  Fraser,  another  English  writer,  says : 

Local  self-government  is  the  mainspring  of  the  American  school  system. 

Under  the  New  England  system  the  district  was  the  chief  source  of 
power.  The  people  had  ordained  that  there  must  be  each  year  a  certain 
amount  of  school  facilities  furnished.  Beyond  that  point  the  qualitied 
voters  of  each  district  were  free  to  act  according  to  their  discretion. 
The  majority  could  extend  their  schools,  divide  them  into  ditterent 
grades,  add  to  the  branches  to  be  taught,  build  such  houses  as  seemed 
best  to  them,  the  only  limit  being  the  amount  for  which  tliey  were  will- 
ing to  tax  themselves.  In  Maine,  if  the  majority  proved  to  be  too  i)ar- 
simonioas,  and  refused  to  vote  such  sum  as  in  the  opinion  of  the  minor- 
ity it  was  necessary  to  raise,  the  minority  were  authorized  to  appeal  to 
the  town,  and  upon  such  appeal  the  town  might  overrule  the  majority 
and  increase  the  amount. 

This  attachment  to  local  control  of  the  schools  is  undoubtedly  one 
great  reason  why  the  people  hold  so  tenaciously  to  the  old  district 
system  in  the  New  England  States.  This  principle  of  local  govern- 
ment, however,  exists  in  a  majority  of  the  States  to  a  greater  or  less 
extent,  but  in  some  there  will  be  found  school  systems  where  it  api)ears 
that  this  principle  is  not  yet  fully  developed. 
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distribute  blanks  for  school  returns,  publish  and  circulate  the  laws  and 
regulations  concerning  common  schools,  visit,  if  practicable,  each  county 
annually,  and  report  to  the  governor  the  number  of  school  districts,  the 
number  of  schools  taught,  the  number  of  scholars  taught  and  num- 
ber of  children  of  school  age,  the  amount  of  school  funds  received  and 
ex]>ended,  with  a  statement  of  the  condition  of  the  schools  and  with 
such  suggestions  and  recommendations  as  he  may  deem  proper.  He  is 
to  apportion  the  school  moneys  to  the  counties,  and  keep  special  ac- 
counts with  each  county  and  township. 

These  may  be  termed  the  usual  duties  of  the  State  superintendent. 

The  county  superintendent  has  general  charge  ai}d  supervision  of 
the  schools  of  the  county.  In  addition,  he  is  to  receive,  disburse,  and 
accoi  nt  for  all  county  school  moneys,  apportion  the  same  to  the  dis- 
tricts, and  pay  teachers.  He  is  to  report  to  the  State  superintendent 
annually,  and  oftener  if  required.  In  connection  with  two  teachers  of 
the  county,  appointed  by  himself,  he  is  to  examine  teachera  and  con- 
duct teachers'  institutes. 

In  1878  the  district  trustees  had  the  immediate  supervision  of  the 
schools  in  the  district.  They  were  to  establish  one  or  more  schools  for 
each  race,  as  necessity  might  require.  Tliey  were  to  contract  with  the 
teachers  to  pay  a  pro  rata  share  of  the  school  fund  apportioned  to  the 
district  according  to  the  number  of  days'  attendance  shown  in  the  teach- 
ers' report,  payment  to  be  made  at  the  expiration  of  the  year,  but 
could  not  contract  for  less  than  three  months  nor  for  lens  than  ten  pupils 
of  the  scholastic  age.  They  were  forbidden  to  draw  anj*  warrant  in  favor 
of  any  teacher  whose  annual  report  showeil  an  average  attendance  of  less 
than  ten  scholars.  They  might  remove  teachers,  but  must  allow  a  pro 
rata  share  of  the  fund  at  the  time  of  the  annual  payment.  Each  two 
years  they  were  to  take  enumeration  of  all  children  in  the  district  be- 
tween 7  and  21  years  of  age  and  report  to  county  superintendent.  These 
duties  in  1870  were  to  be  devolved  on  the  township  sui>erintendents  be- 
fore mentioned,  with  some  modifications. 

The  scholastic  yejir  begins  October  1  and  ends  September  30  follow- 
ing.   The  school  month  is  23  days,  the  school  day  not  less  than  6  hours. 

DistricU. 

Every  township  and  fraction  of  a  township  divided  by  State  or  county 
lines,  "or  any  other  insuperable  banier,  such  as  rivers,  creeks,  or 
mountains,"  and  every  incorporated  city  or  town  of  3,000  inhabitants, 
shall  constitute  a  separate  school  district. 

Every  child  between  7  and  21  years  of  age  is  entitled  to  admission 
into,  and  instruction  in,  any  public  school  of  his  o\ni  race  or  color  in 
th(»  townshii)  of  his  residence,  or  in  any  public  school  of  his  race  or  color 
in  the  State. 

In  the  apportionment  of  the  State  school  fund  the  necessary  amounts 
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for  contingent  expenses  and  State  normal  schools  are  to  be  first  set- 
apart. 

Each  township  is  to  receive  the  amount  due  from  the  sixteenth  sec- 
tion or  other  trust  fund  held  by  the  State.  Townships  having  ai> 
income  from  trust  funds  are  not  to  receive  any  part  of  the  ax^portion- 
ment  until  other  townships  or  districts  having  no  trust  funds  shall  hav& 
leceived  sn£h  sum  as  will  give  them  an  e^ual  share  per  capita  with 
those  having  such  trust  funds. 

Each  county  shall  receive  the  poll  tax  collected  in  it,  and  each  race  i» 
entitled  to  the  poll  tax  paid  by  it. 

For  Mobile  County  a  board  of  nine  commissioners  is  provide<l,  one- 
thurd  to  be  elected  biennially.  This  board  is  to  elect  a  president,  vice 
president,  and  superintendent  and  to  have  control  and  management  of 
the  schools*  They  have  full  power  to  continue  in  force,  revise,  modify,, 
and  improve,  as  to  them  may  seem  fit,  the  public  school  system  existing 
iu  iJie  county.  They  are  made  a  body  cori>orate,  are  to  receive,  assess,^ 
and  collect  aU  devises,  revenues,  and  taxes  for  support  of  the  schools,, 
and  purchase  or  lease  all  property  necessary'  for  school  puri)oses  and 
finr  the  projier  accommodation  of  jiupils  and  teachers,  the  8ui>erintend- 
ent  to  have  supervision  of  the  schools. 

The  last  general '  revision  of  the  school  law  allowed  the  trustees  to- 
nlect  teachers  without  reference  to  examination,  but  a  subsequent 
amendment  requires  teachers  to  be  examined  by  a  county  eilucational 
board.  Under  the  restrictions  imposed  upon  the  payment  of  teachers  no- 
one  can  adopt  teaching  as  a  means  of  living  unless  possessed  of  sufficient 
fhnds  to  maintain  himself  for  the  first  year.  There  is  no  pay  until  the  ex- 
piration of  the  year,  no  matter  how  brief  a  time  the  teacher  is  employed,. 
and  even  if  the  teacher  has  served  the  full  year  he  may  find  himself 
entitled  to  no  compensation  if,  upon  the  final  summing  up  of  his  re|K)rt,. 
the  average  attendance  is  less  than  the  minimum  allowance.  If  this  is 
to  be  continued  the  attendance  should  be  made  compulsory,  under  penal- 
ties sufficient  to  indemnify  the  teacher  against  any  possible  loss  on  ac- 
count of  non-attendance. 

ARKANSAS. 

Article  XIV  of  the  constitution  requires  the  legislature  to  maintain 
a  general,  suitable,  and  efticient  system  of  free  schools  whereby  all 
persons  in  the  State  between  6  and  21  years  of  age  may  receive  gratuitous, 
instruction.  It  also  requires  that  it  shall  provide  by  law  for  the  support 
of  schools  by  taxes,  not  to  exceed  two  mills  on  the  dollar  in  any  one 
jear  and  by  an  annual  per  capita  tax  of  II  on  every  male  inhabitant 
over  21,  and  providers  for  a  general  law  authorizing  school  districts  by 
a  vote  of  the  qualified  electors  to  levy  taxes  for  school  purposes  not  to 
exceed  five  mills  in  any  one  year. 

The  school  code  of  1875,  as  now  in  force,  provides  for  the  election  of 
a  State  superintendent  biennially,  with  the  usual  powers  and  duties. 
He  is  also  to  prepare  and  furnish  to  the  county  examiner  suitable  quea- 
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been  maintained.  County  school  money  may  be  used  for  any  purpose 
authorized  by  law,  but  all  State  moneys,  less  10  per  cent,  for  library,, 
are  to  be  applied  exclusively  to  the  payment  of  teachers. 

Writing  and  drawing  paper,  pens,  ink,  and  lead  and  slate  i^eneils  for 
the  use  of  the  schools  are  furnished  under  direction  of  the  trustees  and 
paid  for  out  of  district  fund.  Books  for  the  childieu  of  indigent  parents 
may  be  also  furnished. 

Each  county,  cit>',  or  incorporated  town,  unless  subdivided,  fuMrms  one 
school  district.  Each  district  is  designated  by  name  and  possesses 
corporate  i>owers. 

Every  elector  of  the  county  who  has  resided  in  the  district  thirty  days 
is  a  district  voter. 

The  school  census  of  each  district  is  to  be  taken  annually  in  June  by 
a  census  marshal  appointed  by  the  trustees.  The  school  year  begins 
July  1,  and  the  school  month  is  four  weeks  of  five  days  each. 

Every  school,  unless  otherwise  specially  provided,  must  be  op^i  for 
the  admission  of  all  white  children  residing  in  the  district  between  5 
and  21  years  of  age.  Children  of  African  descent  or  Indians  are  to  be 
taught  in  separate  schools,  but  if  separate  schools  are  not  provided 
they  shall  be  admitted  to  the  other  schools. 

Unless  otherwise  si)ecially  provided,  the  schools  are  to  be  of  three 
grades,  no  school  to  continue  in  session  over  six  hours  a  day,  and 
pupils  under  8  years  are  not  to  be  kept  over  four  hours ;  pupils  are 
admitted  in  the  order  of  registry. 

In  cities  having  graded  schools  beginners  must  be  taught  by  teachers 
of  at  least  four  years'  experience. 

Ten  per  cent,  of  the  State  school  fund  apportioned  to  the  district,  not, 
however,  to  exceed  $50,  together  with  any  sum  added  thereto  by  dona- 
tion, is  to  be  expended  annually  by  the:  district  board  for  library  and 
apparatus.  Libraries  are  to  be  kept  in  the  school-houses  when  practi- 
cable and  free  to  all  pupils  of  suitable  age.  Any  member  of  the  district 
may  become  entitled  to  the  privileges  on  payment  of  life  membership  or 
such  monthly  fee  as  may  be  prescribed. 

The  county  school  tax  is  to  be  estimated  at  $500  for  each  teacher  in 
the  county,  deducting  therefrom  90  per  cent,  of  the  State  fund  appor- 
tioned. The  board  of  supervisors  must  levy  the  county  school  tax,  not 
to  exceed  50  cents  on  each  1100,  and  not  less  than  $3  for  e.ach  census 
child.  If  the  super\isors  fail  to  levy,  the  auditor  must  add  the  amount 
to  the  assessment  roll. 

The  district  may  by  vote  raise  an  additional  tax  not  to  exceed  70  cents 
on  each  $100  for  buUding  purposes  in  any  one  year,  and  not  to  exceed 
30  cents  for  other  purposes. 

The  State  school  moneys  are  apportioned  to  the  counties  in  proportion 
to  the  number  of  children  5  to  17  years  old.  The  county  superintendent 
apportions  to  the  districts  according  to  the  number  of  teachers,  estimat- 
ing one  teacher  to  each  100  census  children  or  fraction  not  less  than  15, 
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♦500  to  each  teacher.  Districts  liavin*?  over  10  and  less  than  15  census 
children  receive  $300.  Any  balance  remaining  goes  pro  I'ata  to  dis- 
tricts having  over  50  census  children. 

To  entitle  a  district  to  the  apportionment  there  must  have  been  at 
least  six  months'  school  the  prece<ling  year,  the  prescribed  text  books 
HDd  coarse  of  studies  must  have  been  used  and  teachers  holding  legal 
eertificates  employed. 

Female  teachers  are  to  receive  th^  same  compensation  allowed  males 
for  like  services,  and  women  are  eligible  to  school  offices. 

Parents  or  guanlians  having  control  of  children  between  8  and  14 
y^ars  of  age  are  required  to  send  them  to  school  at  least  two-thirds  of 
the  time  the  schools  are  taught.  Parents  of  children  deaf  and  dumb  or 
bhnd  are  to  send  same  to  State  institution  for  such  classes  for  not  less 
than  five  years. 

Teachers'  institutes  are  held  in  each  county  of  20  or  more  districts 
aonually,  and  in  other  counties  at  discretion  of  county  su[)erinteiident. 
The  sessions  are  to  be  not  less  than  3  nor  more  than  5  days,  and  teach- 
ers are  required  to  attend,  and  $100  may  be  used  for  expenses. 

COLORADO. 

• 

Article  IX  of  the  constitution  requires  the  maintenance  of  a  uniform 
system  of  free  public  schools  throughout  the  State,  wherein  all  residents 
between  6  and  21  years  of  age  shall  be  educated  gratuitously,  one  or 
more  schools  to  be  maintained  in  each  district  at  least  three  months  in 
each  year. 

It  also  provides  for  a  State  board  of  education,  to  consist  of  the  State 
superintendent,  secretarj'^  of  state,  and  attorney  general,  a  county  su- 
perintendent in  each  county  to  be  elected  for  two  years.  Tlie  legisla- 
ture is  to  provide  for  the  organization  of  school  districts  of  convenient 
size,  in  each  of  which  shall  be  a  board  of  three  or  more  directors,  to  be 
elected  by  the  qualified  voters  of  the  district,  who  shall  have  control  of 
instractiou  in  the  public  schools  of  their  districts. 

The  school  laws  are  compiled  to  1877. 

The  State  and  county  superintendents  are  elected  biennially  at  the 
general  election,  with  the  usual  powers  and  duties. 

The  districts  are  divided  into  three  classes :  Those  containing  a  school 
population  of  over  1,000  are  of  the  first  class ;  those  containing  a  poi>u- 
lation  of  less  than  1,000  and  not  less  than  350,  of  the  second  class ;  and 
those  of  less  than  350,  of  the  third  class. 

Districts  of  tlie  first  class  are  to  elect  a  bofird  of  six  directors,  and 
those  of  the  second  and  third  class,  three  directors,  with  terms  so  ar- 
ranged that  one  third  shall  be  elected  each  year. 

Voters  at  State  elections  who  have  resided  in  district  30  days  may 
vote  in  district  meetings.  No  resident  is  denied  the  right  to  vote  on 
acconnt  of  sex.     . 

Each  organizexl  district  is  a  body  corporate.    New  districts  may  be 
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formed  on  petition  of  parents  or  guardians  of  not  less  than  ten  children 
of  school  age. 

The  district  board  ma^^  employ  and  dismiss  teachers,  lix  and  pay  their 
salaries ;  prescribe  rate  of  tnition  for  non-residents,  the  course  of  study 
exercises,  and  text  books  to  be  used ;  enforce  rules  and  retaliations  of 
State  superintendent,  the  length  of  schools  in  exce^as  of  three  months, 
the  number  of  teachers  to  be  employed,  the  time  for  opening  and  dos- 
ing the  schools ;  require  all  pupils  to  be  furnished  with  the  prescribed 
books ;  provide  books  for  indigent  children  and  exclude  all  sectarian 
books.    Text  books  once  prescribed  are  not  to  be  changed  for  four  years 

The  school  boards  of  districts  of  the  first  and  second  class  may  estab- 
lish high  schools  and  determine  the  qualifications  for  admission  thereto. 

Teachers  must  hold  license  from  State  or  county  authority. 

A  public  school  is  one  that  derives  its  support  wholly  or  in  part  from 
money  raised  by  State,  county,  or  district  tax. 

Every  public  school  must  be  taught  in  the  English  language,  and,  ex- 
cept the  high  schools,  be  open  at  least  three  months  in  each  year  for 
the  admission  of  all  children  of  school  age  resident  in  district. 

The  school  year  begins  September  1.  The  school  month  is  4  weeks 
of  5  days  of  not  more  than  6  hours  each.  The  school  age  is  over  6 
and  under  21  years. 

The  scholastic  census  is  to  be  taken  by  the  secretary  of  the  district 
board  annually. 

TeachersMnstitutes  are  to  be  hoJd  in  each  judicial  district  when  the 
county  superintendents  of  two  or  more  counties  in  the  district  give  as- 
surance to  the  State  superintendent  that  at  least  25  teachers  desire  to 
attend  one,  and  $100  may  be  applied  annually  for  expenses. 

CONNECTICUT. 

The  constitution  provides  for  a  school  fund,  the  interest  of  which  is  to 
be  applied  to  the  support  of  the  public  schools  for  the  equal  benefit  of  aU 
the  people  of  the  State,  and  prohibits  it  from  being  diverted  to  any 
other  purpose. 

The  laws  as  in  force  in  1879  provide  for  a  State  board  of  educi»tion, 
consisting  of  the  governor,  lieutenant  governor,  and  four  persons  chosen 
by  the  legislature — one  from  each  congressional  district — for  four  years, 
one  to  be  electa  each  year. 

The  board  has  the  general  super>ision  of  the  educational  interests  of 
the  State  and  appoints  a  secretary  wlio  acts  substantially  as  State 
superintendent. 

There  is  no  county  school  organization.  Each  town,  at  its  annual 
meeting,  elects  a  board  of  scliool  visitors,  consisting  of  3,  6,  or  9,  one- 
third  to  be  chosen  each  year  for  the  term  of  3  years,  and  the  town  may 
vest  the  employment  of  teachers  in  this  board. 

The  board  are  to  choose  a  chairman  and  secretary  ^nd  have  power  to 
prescribe  rules  for  the  classification,  management,  discipline,  and  studies 
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of  the  pablic  schools,  and,  subject  to  the  State  board,  determine  the 
text  books  to  be  nsed.  They  are  to  examine  and  issue  certificates  to 
teachers,  and  may  appoint  acting  school  visitors,  to  consist  of  the  secre- 
tary and  one  or  more  of  the  members  of  the  board. 

Each  town  has  power  to  fbrm,  alter,  unite,  or  dissolve  school  districts, 
bat  no  new  district  can  be  formed  unless  it  contains  40  children  of 
school  age.  Any  town  may,  by  vote  at  annual  meeting,  abolish  all 
school  districts  and  assume  the  control  of  all  the  schools  therein,  and 
for  this  purpose  shall  constitute  a  single  school  district. 

School  districts  are  bodies  corporate  and  hold  annual  meetings.  Qual- 
ified voters  in  the  town  resident  in  district  are  voters,  and  shall  choose 
a  district  committee  of  not  more  than  three,  who  are  the  executive  offi- 
cers of  the  district,  and  are  annually  to  take  census  of  all  children  in 
the  district  between  the  ages  of  4  and  16. 

Public  schools  are  required  to  be  established  in  every  district  for  at 
least  30  weeks  in  eaeh  year  where  the  number  of  persons  of  school  age 
is  24  or  more  and  at  least  24  weeks  in  other  districts.  No  school  is  re- 
quired to  be  maintained  where  the  average  attendance  is  less  than  8. 

The  schools  are  to  be  open  to  all  children  over  4  years  of  age,  but 
the  board  of  visitors  may  exclude  all  under  5  years,  Xo  person  is  to  be 
excluded  on  account  of  race  or  color. 

If  the  districts  neglect  to  employ  teachers  and  keep  open  a  school^ 
the  board  of  visitors  are  to  do  so,  and  the  expense  is  to  be  paid  by  the 
town. 

Each  district  or  town  maintaining  a  high  school,  which  shall  raise  by 
tax  or  otherwise  110  or  more  for  a  library  in  any  year,  shall  be  entitled 
to  receive  in  addition  $10  from  the  State,  and  the  board  of  visitors  are 
to  select  the  books  therefor. 

Districts  have  power  to  vote  taxes  for  school  purposes,  but  no  district 
is  entitled  to  any  share  of  the  State  fund  unless  a  school  had  been  kept 
up  as  required  by  law  during  the  preceding  year. 

DELAWABE. 

Tlie  constitution  requires  the  legislature  to  provide  by  law  for  estab- 
lishing schools  and  promoting  art«  and  sciences. 

The  school  laws  as  amended  to  1875  provide  for  a  State  board  to  con- 
sist of  the  State  superintendent,  the  president  of  Delawai*e  College,  and 
the  State  auditor.  The  State  superintendent  is  appointed  annually  by 
the  governor. 

The  State  board  are  to  hear  appeals  and  determine  finally  all  matters 
of  controversy  between  the  superintendent  and  the  commissioners  or 
teachers  or  between  commissioners  and  teachers,  prescribe  text  books, 
issue  uniform  series  of  blanks  for  use  of  teachers,  and  require  records  to 
be  kept  and  returns  ma<le  in  acconlance  therewith. 

The  State  8ui)erintendent  is  charged  with  the  usual  duties  and  is  to 
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,  en^iija:e  in  no  other  btisiness.  He  may  also  examine  teachers,  f^rant  cer- 
tificates, ami  suspend  or  withdraw  the  same  for  cause,  subject  to  appeal 
to  the  State  board.  The  certificates  are  not  to  be  available  until  a  fee  of 
♦2  is  paid  to  the  county  treasurer  and  the  certificate  countersigned  by 
him.  The  State  superintendent  may  redistrict  or  consolidate  districts 
in  Sussex  County,  but  iiot  interfere  with  consolidated  districts  or  incor- 
porated boards. 

At  the  annual  stated  meeting  of  each  district,  after  the  first,  one  of  a 
board  of  3  school  commissioners  ^  is  to  be  elected  for  a  term  of  three 
^^ears.  This  provision  does  not  apply  to  Wilmington  or  to  districts  45 
and  46  in  New  Castle. 

The  school  commissioners  shall  annually,  without  regard  to  any  vote 
therein,  levy  and  collect  tlOO  in  each  district  in  New  Castle  and  Kent 
"Counties  and  160  in  each  district  in  Sussex  for  the  support  of  schools. 

The  commissioners  are  to  make  assessment  lists  for  their  districts  of 
all  white  male  inhabitants,  receive  and  collect  all  moneys  of  the  dis- 
trict, select  sites,  lease  or  purchase  necessary  grounds  or  buildings, 
and  provide  schools  for  the  district  when  and  as  long  as  the  funds  will 
enable  them  to  employ  teachers. 

Teachers  are  to  hold  certificates  of  State  superintendent;  bat  this 
does  not  apply  to  schools  or  districts  controlled  by  an  incorporated 
boanl,  unless  by  special  request  of  such  board. 

The  act  proWdes  that  the  districts  shall  i*emain  as  constituted  at  the 
time  of  its  passage,  but  they  might  be  altered  or  divided  by  the  levy 
court ;  but  no  district  should  be  divided  unless  each  part  should  con- 
tain 35  scholars  over  5  years  of  age.  Two  or  more  districts  may  unite 
for  the  support  of  schools  for  their  common  benefit 

The  stated  meeting  of  the  district  is  to  be  held  in  April  each  year. 
The  district  ha$  power  to  determine  by  a  majority  vote  what  sum  shall  be 
raised  for  school  purposes.  If  the  majority  so  vote,  it  may  be  raised  by 
tax;  otherwise,  by  subscription.  The  tnx  is  not  to  exceed  $400,  exclu- 
•  sive  of  the  fixed  sum  required  to  be  levied  without  reference  to  vote. 
Districts  No.  9  in  New  Castle  County  and  No.  3  in  Kent  may  raise 
$500  and  No.  5  in  Kent  $400  by  taxation.  Any  district  raising  $300 
by  tax  may  levy  such  further  sum  as  may  bo  required  for  a  good  school 
therein,  on  the  rate  bill  system,  by  quarterly  apportionment  on  the 
persons  sending  scholars  to  school.  Any  district  which  shall  raise  $25 
in  any  year  by  tax  or  subscription  may  draw  its  proportion  of  State 
school  money. 

•  The  State  school  fund  consists  of  the  surplus  revenue,  5,000  shares 
Farmers'  IJank,  loan  of  $80,793.83  to  the  P.,  W.  &  B.  Railroad,  and  loan 
of  $5,000  to  Sussex  County,  the  clear  income  to  be  divided  equally 
among  the  counties.  The  income  of  other  stocks  and  securities  belong- 
ing to  the  fund,  fees  for  marriage  and  auction  licenses,  and  other  income 


'  These  coininissioners  are  termed  also  a  school  committee. 
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of  said  fund  to  be  distributed  to  the  connties  in  proportion  to  the  popu- 
lation by  the  census  of  1830,  after  deducting  $30  from  share  of  each 
ooanty  for  printing  for  school  convention ;  the  city  of  Wilmington  is  to 
receive  one-seventh  of  the  share  of  New  Castle  County. 

The  schools  are  to  be  free  to  all  whit^  children  over  five  yeai*s  of  age. 

By  special  act  the  city  of  Wilmington  is  made  an  independent  dis- 
trict, controlled  by  a  board  of  education  of  two  from  each  ward.  The 
board  are  given  corporate  powers^  may  rent,  purchase,  or  build  houses, 
and  do  all  acts  necessary  for  instituting,  and  sustaining  schools,  and 
may  increase  the  number  until  they  are  sufUcient  to  accommodate  all 
white  children. 

There  was  no  law  providing  for  the  education  of  colored  children  until 
the  act  of  March  24, 1875. 

By  that  act  the  levy  court  was  required  to  levy  annually  a  tax  of  30 
ceuts  on  eadi  $100  of  the  assessments  of  real  and  personal  property  and 
polls  of  colored  persons  as  they  stand  on  the  lists,  the  proceeds  of  the 
tax  to  be  set  apart  as  a  separate  and  distinct  fund  for  the  support  of 
colored  schools  in  the  State.  This  fund  was  to  be  paid  over  to  the 
Ddaware  Association  for  the  Education  of  Colored  Children  and  applied 
by  them  to  the  support  of  colored  schools,  each  county  to  have  the 
benefit  of  the  amount  collected  in  it. 

A  subsequent  act  prohibits  the  use  of  any  part  of  this  fund  by  the 
aiUK)ciatiou  for  the  payment  of  salaries  or  expenses  of  its  officers. 

FLORIDA. 

The  constitution  declares  it  to  be  the  paramount  duty  of  the  State  to 
make  ample  provision  for  the  education  of  all  children  residing  within 
its  borders  without  distinction  or  preference,  and  requires  the  legisla- 
ture to  provide  a  uniform  system  of  common  schools;  for  a  university 
and  the  liberal  maintenance  of  the  same ;  instructipn  in  both  to  be  free. 

In  addition  to  the  income  of  the  State  fund,  it  requires  the  levy  of  an 
annual  State  tax  of  not  less  than  one  mill  on  the  dollar  and  an  annual 
county  tax  of  not  less  than  one-half  of  the  amount  apportioned  from  the 
State  fund.  No  district  is  to  be  entitled  to  any  apportionment  unless  a 
school  has  been  sustained  therein  at  least  three  months. 

The  school  code,  as  in  force  in  1877,  provides  for  a  State  board  con- 
nsting  of  the  State  superintendent,  secretary  of  state,  and  attorney  gen- 
eral. 

The  State  superintendent  is  appointed  by  the  governor  for  four  years, 
and  is  ex  officio  president  of  the  State  board. 

The  State  board  has  charge  of  all  school  lands  and  funds,  and  is  to 
use  appropriations  to  the  university  or  seminary  fund  in  establishing 
one  or  more  departments  of  the  university,  commencing  with  a  depart- 
ment of  teaching  and  a  preparatory  department,  to  which  each  county 
may  send  pupils  in  ratio  of  number  of  representatives,  free  of  charge 
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for  tuition.^    It  is  also  to  decide  a]K)n  qnestioDs  and  appeals  referred  to 
it  by  the  State  saperintendent. 

The  State  saperiuteudent  is  charged  with  the  nsaal  duties  of  super- 
vision  of  school  interests  and  apportionment  of  funds,  and  is  to  enter- 
tain and  decide  upon  appeals,  or  refer  the  same  to  the  State  board,  as 
well  as  to  prescribe  text  books  and  rules  for  the  management  of  the  de- 
partment of  education. 

The  county  board  consists  of  not  more  than  Hve,  to  be  appointed  by 
the  State  board,  on  nomination  of  the  State  superintendent,  upon  rec- 
ommendation of  the  representatives  of  the  county. 

The  county  superintendent  is  appointed  by  the  governor,  with  other 
county  officers,  for  a  term  of  2  years,  and  is  to  serve  as  secretary  and 
agent  of  the  county  board,  is  to  inspect  county,  ascertain  localities 
in  which  schools  should  be  established,  the  number  who  will  attend 
each,  and  amount  of  aid  citizens  will  contribute,  present  plans  for  school 
buildings,  and  visit  and  examine  schools. 

The  county  board  hold  and  manage  all  property  acquired  by  county 
for  educational  purposes,  select  sites  for  school-houses  of  not  less  than 
one  acre  in  rural  districts  and  as  near  that  as  possible  in  cities  and  vil- 
lages, purchase,  rent,  construct,  and  repair  school-houses,  locate  and 
maintain  schools  to  accommodate  as  far  as  possible  all  youtih  between  6 
and  21  years  of  age,  employ  such  teachers  as  may  be  satisfactory  to  the 
local  trustees,  grade  and  classify  pupils,  establish  schools  of  higher 
grades  when  the  advancement  and  number  of  pupils  require,  establish 
and  maintain  school  libraries,  apportion  school  moneys  to  the  districts 
in  proportion  to  the  average  attendance,  examine  teachers,  and  do  all 
acts  necessary  for  the  promotion  of  the  educational  interests  of  the 
county. 

The  district  trustees  are  to  consist  of  one  and  not  more  than  three 
persons.  They  are  to  be  recommended  by  the  patrons  of  the  school, 
selected  by  the  county  superintendent,  and  appointed  by  the  county 
board,  and  have  special  charge  of  the  schools  for  which  they  are  ap- 
pointed. 

Each  county  constitutes  one  school  district.  Any  county  or  school 
district  neglecting  to  support  a  school  for  three  months  iu  the  year  for- 
feits its  proportion  of  the  State  fund. 

The  county  school  tax  is  not  to  exceed  one-half  of  1  per  cent  i^  any 
one  year. 

Teachers'  certificates  are  granted  by  the  State  board,  State  superin- 
tendent, and  county  board,  or  by  county  superintendent  when  author- 
ized by  county  board.  Certificates  may  be  suspended  by  the  county 
superintendent  and  annulled  by  the  authority  issuing  the  same. 

The  school  day  is  not  to  exceed  six  hours;  school  month,  22  days; 
school  term,  3  months ;  school  year,  3  terms. 


1  Neither  of  these  departments  had  been  established  up  to  the  close  of  1878,  nor  ap- 
parently in  1?79. 
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The  tax  assessor  is  every  four  years  to  take  ceusus  of  cliildren  be- 
tween 4  and  21  and  between  6  aud  21,  reporting  all  deaf-mates. 

GEORGIA. 

The  constitntion  of  1877  provides  for  "a  thorough  system  of  common 
schools,"  "as  nearly  uniform  as  practicable,"  to  be  sustained  "by  taxa- 
tion or  otherwise,"  and  to  be  free  to  ^11  the  children  of  the  State,  but 
limits  the  instruction  to  be  given  in  them  to  "the  elementary  branches 
of  an  English  education  only,"  and  requires  separate  schools  for  the 
white  and  colored  races.  This  last  is  the  only  constitutional  pro\ision 
of  it<8  kind  thus  far  except  in  Alabama  and  Texas. 

The  school  law  is  the  act  of  1872  as  subsequently  amended. 

The  governor,  secretary  of  stat-e,  and  State  school  commissioner  con- 
stitute a  State  board,  who  are  an  advisory  body  with  whom  the  State 
commissioner  may  consult ;  also  a  body  in  the  nature  of  a  court  to  hear 
appeals  from  the  State  commissioner  on  any  question  of  construction  or 
administration  of  the  school  laws,  their  decisions  to  be  final  and  con- 
dasive. 

The  State  commissioner  is  appointed  by  the  governor,  with  consent  of 
the  senate,  and  charged  with  the  general  duties  pertaining  to  the  office. 
He  is  to  apportion  the  State  school  revenue  to  the  counties,  upon  the 
basis  of  the  number  of  youth  between  6  and  18  and  of  confederate  sol- 
diers under  30  years  of  age.  His  report  is  to  include  the  statistics  of 
private  schools  and  colleges,  as  well  as  those  of  public  schools. 

The  county  board  consists  of  Ave  freeholders — 3  to  hold  for  2  years 
and  2  for  4  years — who  are  selected  by  the  grand  jury.  The  county 
board  appoints  a  secretary,  who  is  to  act  as  county  commissioner,  with 
a  term  of  four  years. 

The  county  boards  are  to  lay  off  the  counties  into  subdistricts,  and  may 
alter  these  when  neeessary.  They  have  the  same  control  of  the  schools 
as  the  county  boards  in  Florida.  But  where  the  counties  are  subdis- 
tricted  they  must  appoint  3  intelligent  and  upright  citizens  of  each  sub- 
district  to  act  as  school  trustees  for  their  subdistrict,  to  serve  at  first  for 
one,  two,  and  three  years,  one  being  subsequently  appointed  each  year. 

The  county  commissioner  is  to  examine  teachers,  and  when  approved 
recommend  to  county  board  for  license;  he  is  the  medium  of  communica- 
tion between  subofficers  and  the  State  commissioner  and  has  general 
supervision  of  the  schools. 

The  county  board  may  establish  evening  schools  for  the  instruction 
of  youth  over  12,  and  may  organize  one  or  more  manual  labor  schools 
in  each  county  on  such  plan  as  will  be  self-supporting.  Ambulatory 
schools  are  also  proxided  for  in  counties  with  sparse  population,  to  con- 
tinae  for  2  months  each  in  contiguous  neighborhoods,  and  to  have 
their  terms  successive,  so  that  one  teacher  may  serve  several  schools. 

Each  county  is  one  school  district.  Any  city  of  over  2,000  inhabi- 
tants or  any  county,  under  authority  of  the  legislature,  may  organize  a 
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public  school  system  independent  of  this  system,  but  the  same  reports 
are  required  of  them  as  of  other  districts. 

The  school  census  is  to  be  taken  every  four  years,  to  embrace  all 
children  between  6  and  18. 

The  academic  and  calendar  years  are  the  same.  The  minimum  school 
term  is  three  months  each  year. 

Admission  to  all  public  schools  of  the  State  is  gratuitous  to  all  chil- 
dren residing  in  the  subdistrict  in  which  the  school-houses  are  located. 
Schools  for  white  and  colored  children  are  to  be  separate,  but,  so  far  as 
practicable,  equal  facilities  are  to  be  secured  to  both  in  respect  of  the 
abilities  of  teachers  and  length  of  time  taught. 

ILLINOIS. 

Artic»le  VIII  of  the  constitution  requires  the  general  assembly  to  pro- 
vide a  thorough  and  efficient  system  of  free  schools  whereby  all  children 
of  the  State  may  receive  a  good  common  school  education. 

Laws  to  1879. 

A  State  superintendent  of  public  instruction  is  elected  by  the  people 
every  four  years  and  is  charged  with  the  usual  powers  and  duties.  A 
county  superintendent  is  also  elected  for  four  years,  with  general  super, 
vision  of  county  schools  and  to  have  charge  of  school  lands  therein. 

Everj"  congressional  township  is  made  a  township  for  school  pur- 
poses under  control  of  a  board  of  three  trustees,  to  be  elected  by  legal 
voters;  term  of  office,  3  years.  Must  be  21  years  of  age  and  residents 
of  township.  No  two,  when  elected,  to  be  residents  of  the  same  school 
district.  Women  over  21  are  eligible.  Board  vested  with  perpetual 
corpomte  powers.    Meetings  to  be  at  least  semiannual. 

They  are  to  lay  off  township  into  one  or  more  districts,  and  upon 
petition  of  50  voters  establish  high  school.  School  ftind  to  be  appor- 
tioned to  district  in  proportion  to  number  of  children  under  21;  in  new 
districts  set  off  from  older  ones,  in  proportion  to  the  amount  of  taxes 
collected  in  them  the  year  before  the  division.  Trustees  to  report  to 
county  superintendent  usual  school  statistics. 

Annual  meeting  of  school  districts  to  be  holden  in  April  each  year.  A 
board  of  three  directors  to  be  elected  for  3  years'  terms,  one  each  year, 
subject  to  change  or  reelection. 

The  directors  may  levj^  a  tax  annually,  not  to  exceed  2  per  cent,  fbr 
educational  and  3  per  cent,  for  building  purposes,  for  establishing  and 
maintaining  schools  for  not  less  than  5  nor  more  than  9  months  each 
year,  and  defraying  expenses  of  same.  After  necessary  school  expenses 
are  paid  they  may  appropriate  surplus  to  libraries  and  apparatus.  The 
directors  and  not  the  district  are  the  body  corporate. 

They  are  to  establish  and  keep  in  operation  for  at  least  110  days  a 
sufficient  number  of  schools  for  the  accommodation  of  all  children  over 
6  and  under  21,  and  shall  secure  to  such  children  the  right  and  oppor- 
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tunity  for  an  equal  education  in  such  schools;^  may  adopt  and  enforce 
necessary  rules  and  regulations;  appoint  all  teachers  and  fix  their  com- 
pensation; assign  pupils  to  the  several  schools;  direct  studies  and  text 
books  to  be  used;  shall  strictly  enforce  uniformity  of  text  books,  but 
not  i>ermit  ohanges  in  same  oftener  than  once  in  four  years;  no  child 
excluded  on  account  of  color. 

No  teacher  to  be  employed  unless  he  holds  proper  certificate.  Teach- 
ers' wages  are  payable  monthly  on  return  of  report;  not  required  to 
teach  oa  Saturdays  or  legal  holidays,  nor  to  make  up  time  of  special 
lK)liday8  ordered  by  directors.    School  month,  calendar  month. 

The  State  common  school  fund  consists  of  2  mills  tax,  3  per  cent,  of 
net  proceeds  of  sales  of  public  lands,  and  interest  on  surplus  revenue 
fund,  to  be  apportioned  to  counties  on  the  first  Monday  of  January  each 
year  by  the  State  auditor. 

In  school  districts  of  ov^  2,000  inhabitants,  instead  of  directors  a 
board  of  education  of  6  may  be  elected,  with  3  to  be  added  for  every 
additional  20,000  inhabitants. 

In  cities  of  over  100,000  inhabitants  the  schools  are  under  the  control 
of  a  board  of  education,  with  a  city  superintendent.  The  purchase  of 
lots  and  erection  of  houses  to  be  with  the  concurrence  of  the  city  coun- 
eils. 

The  presidents  or  principals  of  all  colleges,  academies,  and  educa- 
tional institutions  to  report  to  State  superintendent  The  State  super- 
intendent may  visit  all  educational  and  charitable  institutions,  and 
snperinteiidents  of  same  are  to  report  to  him. 

State  and  county  normal  schools  are  established  and  provided  for. 

INDIANA. 

Article  y  III  of  the  constitution  declares  that  ^'knowledge  and  learning, 
generally  diffused  throughout  a  community,  being  essential  to  the  preser- 
vation of  a  free  government,  it  shall  be  the  duty  of  the  general  assembly 
•  •  •  to  pro\ide  by  law  for  a  general  and  universal  system  of  com* 
mon  schools  wherein  tuition  shall  be  without  charge  and  equally  open 

toalL^ 

Laws  to  1879. 

The  State  superintendent  is  elected  for  two  years  and  has  general 
supervision  of  State  system. 

The  governor,  State  superintendent,  the  presidents  of  the  State  Uni- 
versity and  Purdue  University,  principal  of  State  normal  school,  and 
superintendents  of  the  three  largest  cities  to  constitute  State  board  of 
education,  of  which  the  State  superintendent  is  ex  officio  president. 

The  county  superintendent  is  elected  biennially  by  vote  of  township 
trustees  in  convention,  and,  with  township  trustees,  constitutes  county 
board  of  education. 


'  Exclnaion  of  children  on  account  of  color  is  expressly  forbidden. 
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Each  civil  township  and  each  incoq)orated  town  or  city  are  school 
distiicts  with  corporate  powers. 

The  common  council  of  each  city  and  board  of  trustees  of  each  incor- 
porated town,  at  their  first  meeting  in  June  each  year,  are  to  choose 
school  trustees  to  serve  three  years,  one  to  be  chosen  each  year. 

The  school  trustees  a*re  to  organize  by  the  election  of  a  president, 
treasurer,  and  secretary  of  their  own  number. 

Trustees  are  to  receive  revenue  and  keep  account  of  same;  to  take 
charge  of  school  affairs  of  township;  employ  teachers;  procure  or  build 
houses  and  furniture;  establish  and  grade  schools;  and  have  care  and 
management  of  all  school  property.  In  incorporated  cities  or  towns 
may  employ  superintendent,  and  trustees  of  two  or  more  municii)al  cor- 
XK)rations  may  establish  joint  graded  schools.  May  levy  tax  for  any 
school  purpose,  except  tuition,  not  to  exceed  50  cents  on  $100,  and  $1 
poll  tax,  and  are  to  make  annual  enumeration  of  children  between  6  and 
21,  distinguishing  between  white  and  colored.  All  taxpayers  of  the 
district  and  persons  transferred  for  school  purposes  are  voters  at  school 
district  meetings,  except  minors  and  married  women.  The  voters  are 
to  meet  annually  in  October  and  elect  a  director  who  is  a  voter,  and 
may  determine  time  school  is  to  be  taught  and  what  additional  branches. 

The  school  year  begins  on  the  first  Monday  in  July,  and  the  tuition 
revenue  is  to  be  expended  in  the  school  year.  No  teacher  to  be  em- 
ployed or  to  commence  school  unless  licensed  by  State  or  county 
authority. 

Text  books  are  prescribed  by  county  board;  formerly  were  not  to  be 
changed  for  three  years  after  adoption.  By  a  law  of  1879  may  not  be 
changed  till  the  end  of  the  time  for  which  they  were  adopted,  and  then 
new  adoptions  must  be  for  10  years. 

Township  institutes  to  be  held  one  Saturday  in  each  month,  county 
institutes  in  each  county  annually. 

The  school  term  is  60  days;  mouth,  20  days;  week,  5  days. 

Schools  to  be  taught  in  the  English  language.  German  may  be 
taught  on  request  of  parents  of  25  children. 

To^vnship  trustees  may  organize  separate  schools  for  colored  children, 
having  same  rights,  privileges,  and  advantages  as  the  othex  schools.  If 
no  separate  schools  are  provided,  they  are  to  be  admitted  to  other 
schools.  Any  colored  child  sufficiently  advanced  is  entitled  to  enter  the 
higher  grade  provided  for  white  children.  There  is  to  be  no  distinction 
in  same  on  account  of  race  or  color. 

In  cities  of  30,000  or  more,  each  district  is  to  elect  one  commissioner 
to  be  a  member  of  the  board  of  city  school  commissioners.  The  comm</n 
council  is  to  divide  city  into  districts.  City  board  to  organize  and  elect 
president,  secretary,  and  treasurer.  One-third  of  board  to  be  elected 
each  year  for  term  of  three  years.  The  board  to  have  full  charge  and  con- 
trol of  schools  in  city.    Cities  of  less  than  30,000  may  adopt  this  system. 

194 


LEGAL   RiaHTS   OP   CHILDREN.  55 

IOWA. 

The  constitution  requires  that  a  system  of  common  schools  shall  be 
provided  for,  under  which  a  school  shall  be  kept  up  and  supported  in 
each  district  for  at  least  three  months  in  every  year. 

The  State  superintendent  is  elected  for  two  years  by  the  people,  and 
is  charged  with  general  supervision  of  schools  and  county  superin- 
tendents. 
County  superintendents  are  elected  by  people  for  two  years. 
In  addition  to  usual  duties,  they  are  to  report  to  the  superintendent  of 
college  for  blind  names,  age,  and  residence  of  all  persons  blind  to  such 
an  extent  as  to  be  unable  to  acquire  an  education  in  the  common  schools, 
and  also  of  deaf  and  dumb  in  same  condition  to  the  superintendent  of 
the  institution  for  deaf  and  dumb. 

Each  civil  township  and  each  independent  district  organized  prior  to 
the  act  is  declared  to  be  a  school  district  with  corporate  powers. 

Each  district  township  to  hold  annual  meeting  on  the  second  Mon- 
day in  March.  In  townships  comprising  one  district  three  directors  are 
to  be  elected.  When  divided  into  subdistricts,  one  director  is  elected 
for  each  and  one  at  large,  who  are  to  constitute  the  township  board  of 
school  directors.  The  township  board  may  divide  town  into  subdis- 
tricts.  Subdistrict  meetings  for  choice  of  directors  are  held  the  first 
Monday  in  March  annually.  No  subdistrict  for  less  than  15  pupils  is  to 
be  created.    Women  are  eligible  to  school  offices. 

Township  boards  are  invested  with  charge  and  control  of  schools  and 
school-houses,  but  cannot  change  text  books  oftener  than  once  in  three 
years  except  by  vote  of  electors. 

In  each  subdistrict  shall  be  taught  one  or  more  schools  for  the  in- 
struction of  all  youth  between  5  and  21  for  at  least  24  weeks,  of  5  days 
each,  every  year.  Any  person  who  was  in  the  military  service  of  the 
United  States  during  his  minority  may  be  admitted. 

Contracts  with  teachers  to  be  in  writing.  No  person  to  be  employed 
unless  holding  certificate  of  county  superintendent. 

School  month  of  4  weeks  of  5  days  each.  Schools  to  be  closed  during 
sessions  of  institute  and  teachers  required  to  attend.  By  vote  at  any 
legal  meeting,  electors  may  direct  German  language  to  be  taught. 

The  county  supervisors  are  to  levy  a  county  tax  for  support  of  schools 
of  not  less  than  one  nor  more  than  three  mills  on  the  dollar ;  also  the  , 
district  tax  which  may  be  voted;  the  district  tax  for  school-house  fund 
not  to  exceed  ten  mills ;  contingent  fund  not  to  exceed  $5  per  pupil ; 
teachers'  fund,  including  semiannual  apportionment,  not  to  exceed  $15 
for  each  pupil  residing  in  the  district.  May  levy  $75  for  contingent 
fiind  and  $270,  including  semiannual  apportionment,  for  teachers'  fund 
each  year  for  each  subdistrict. 

The  county  auditor  is  to  apportion  semiannually  to  the  several  dis- 
tricts the  county  school  tax  and  interest  on  permanent  school  fund  in 
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proportion  to  uaniber  of  persons  between  5  and  21,  and  county  treas- 
urer to  pay  to  district  treasurer  quarterly. 

Cities  or  towns  of  not  less  than  300  inhabitants  may  be  constituted  in- 
dependent districts.  Independent  districts  of  less  than  500  to  elect  3 
directors — of  500  and  over,  6  directors — one-third  each  year,  with  powers 
of  township  boards. 

Counties  with  a  population  of  2,000  may  establish  high  schools,  to  be 
controlled  and  managed  by  6  directors  chosen  at  a  general  election,  the 
county  superintendent  to  be  president  of  board.  Tax  therefor  not  to 
exceed  five  mills. 

County  superintendent  to  visit  schools  once  and  subdirector  to  visit 
them  twice  each  term;  enumeration  to  be  made  by  subdirector. 

The  State  university  is  governed  by  a  board  of  regents,  consisting  of 
the  governor,  State  superintendent,  president  of  university,  and  one 
person  from  each  congressional  district,  elected  by  general  assembly. 
The  course  of  study  to  commence  at  points  where  completed  in  high 
schools. 

KANSAS. 

Article  YI  of  the  constitution  provides  that  the  legislature  shall  en- 
courage the  promotion  of  intellectual,  moral,  scientific,  and  agricultural 
improvement,  by  establishing  a  uniform  system  of  common  schools,  and 
schools  of  a  higher  grade,  embracing  normal,  preparatory,  collegiate,  and 
university'  department. 

Laws  to  1879. 

The  State  board  oi  education  consists  of  the  State  superintendent, 
chancellor  of  State  University,  president  State  Agricultural  College,  and 
principals  of  normal  schools  at  Emporia  and  Leavenworth,  who  may 
issue  State  diplomas  and  certificates  to  professional  teachers. 

A  State  superintendent  is  elected  biennially,  charged  with  usual  du- 
ties and  to  recommend  list  of  approved  text  books. 

County  superintendents  elected  biennially  by  people  to  have  charge 
of  school  interests  of  the  county,  to  divide  county  into  convenient  school 
districts,  and  may  change  and  alter  the  same,  but  no  new  district  to  be 
formed  unless  it  contains  15  scholars  of  school  age. 

Every  district  is  a  body  corporate,  and  deemed  to  be  duly  organized 
when  district  board  is  elected  and  qualified.  Annual  meetings  of  dis- 
trict to  be  held  in  August.  All  i>ersons  who  are  qualified  electors  and 
females  over  21  are  voters  in  district.  The  district  board  consists  of  a 
director,  clerk,  and  treasurer,  one  to  be  elected  each  year. 

The  district  by  vote  determines  sites  of  school-houses;  may  raise  tax 
not  exceeding  1  per  cent,  for  building  purposes  and  1  per  cent,  for 
teachers'  fund ;  determines  time  school  is  to  be  taught,  not  to  be  less  than 
3  months,  and  whether  by  male  or  female  teachers;  appropriates  money 
for  summer  or  winter  school  or  both ;  and  may  direct  sale  of  lot  when 
not  needed  for  school  puri)oses.  Two  or  more  districts  may  unite  to  es- 
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tabUsh  graded  Bcbools  by  mtyor  vote,  and  have  powers  of  district.  May 
vote  tax  not  exceeding  2  mills  for  a  district  library,  to  consist  of  works 
of  luBtory,  biography,  science,  and  travels.  The  district  clerk  to  make 
annual  report  to  the  annual  meeting,  which  he  is  to  submit  and  read  to 
the  legal  voters  of  the  district.  The  district  board  are  to  employ  and 
may  dismiss  teachers ;  to  visit  schools  at  least  once  each  term ;  shall  re- 
quire uniform  text  books  to  be  used  in  each  branch  of  schools ;  when 
adopted,  no  change  ta  be  made  for  five  years,  unless  upon  petition  of 
four-fifths  of  legal  voters  of  district. 

Common  English  branches  to  be  taught  in  every  school  district,  with 
such  others  a»  district  board  may  direct. 

« 

School  month,  4  weeks  of  5  days  of  6  hours  each. 
Schools  to  be  at  all  times  equally  free  and  accessible  to  all  children  over 
5  and  under  21  resident  in  district,  subject  to  such  regulations  as  dis- 
trict board  may  prescribe.  Whenever  the  public  money  is  not  sufficient 
to  support  schools  for  the  length  of  time  determined  by  the  district,  the 
district  board  may  assess  a  tuition  fee  upon  each  scholar  attending,  to 
meet  such  deficiency,  but  not  until  the  entu*e  1  i>er  cent,  for  teachers* 
fiind  has  been  assessed. 

A  normal  institute  for  the  instruction  of  teachers  is  to  be  held  annu- 
ally in  each  county. 

The  county  superintendent  and  two  persons  appointed  by  county  com- 
missioners are  to  constitute  a  county  examining  board  for  examination 
of  teachers. 

Cities  of  over  15,000  inhabitants  are  denominated  cities  of  the  first 
class,  and  the  schools  are  controlled  by  a  board  of  education  of  three 
from  each  ward,  elected  by  voters  of  ward,  one  each  year.  Board  may 
elect  a  city  superintendent  and  appoint  their  own  examining  committee. 
The  whole  city  is  to  constitute  one  district  for  purposes  of  taxation,  but 
may  be  divided  into  subdistricts  by  the  board.  Cities  of  over  2,000  and 
not  exceeding  15,000,  of  second  class,  with  board  of  two  from  each  ward, 
one  elected  each  year,  with  similar  powers. 

KENTUCKY. 

The  constitution  provides  for  the  preservation  of  the  school  fund  and 
the  distribution  of  the  revenue  from  it,  with  any  sum  raised  by  tax  or 
otherwise  in  aid  of  common  schools,  and  for  the  election  of  a  superin- 
tendent of  public  instruction  to  hold  office  for  four  years. 

The  school  code,  as  amended  up  to  1878,  provides  for  a  State  board  of 
education,  to  consist  of  the  State  sui)erintendent,  secretary  of  state, 
attorney  general,  and  two  professional  teachei's  elected  by  them,  who  are 
made  a  body  corporate j  tlie  State  superintendent  and  two  profes- 
sional teachers  to  be  a  standing  committee  to  propose  rules  and  de- 
termine text  books  to  be  adopted  at  discretion  by  trustees.  The  State 
board  may  organize  and  keep  in  existence  a  State  teachers'  association, 
but  no  money  is  to  be  paid  out  of  the  treasury  or  common  school  fund 
therefor.    The  State  superintendent  is  charged  with  the  usual  duties. 
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A  coiiuty  commissioner  of  common  schools  for  each  county,  with  one 
for  the  city  of  Louisville,  is  to  be  appointed  for  a  term  of  two  years  by  the 
court  of  claims. 

The  county  commissioner  may  lay  oft'  and  abolish  districts,  examine 
and  pay  teachers,  suspend  or  remove  same  for  cause,  and  have  general 
charge  of  schools  of  county;  may  select  uniform  series  of  text  books 
from  the  list  furnished  by  State  board,  not  to  be  changed  for  two  years, 
and  the  district  trustees  are  bound  by  the  selection  when  made;  ^  and 
shall  hold  a  teachers-  institute  in  his  county  annually.  Teachers,  and  all 
persons  holding  certificates  as  such,  are  required  to  attend. 

Persons  applying  for  examination  are  to  i)ay  $1  to  county  board,  or 
$3  if  to  State  board.    Every  jwrson  attending  institute  to  pay  fee  of  $2. 

The  county  commissioner,  with  the  consent  of  the  white  voters  of  any 
district,  may  condemn  school-house,  and  a  per  capita  tax  of  not  exceed- 
ing $2  on  each  white  male  over  21  may  be  levied  to  rebuild  the  same. 
Where  such  amount  is  inadequate,  the  trustee  may  warn  in  the  hands 
liable  to  work  on  the  highways  for  the  purpose  of  rebuilding.  The 
house  may  be  built  of  logs,  stone,  brick,  or  plank,  but  must  be  of  suffi- 
cient size  to  accommodate  the  children.  If  a  firepla<^  is  used,  the  chim- 
ney must  be  of  stone  or  brick ;  if  a  stove  is  to  be  used,  the  pipe  must  be 
so  protected  as  to  be  secure  against  liability  from  fire. 

School  districts  are  to  remain  as  constituted  until  changed  as  pro- 
vided by  the  act.  No  district  to  include  more  than  100  white  children 
between  5  and  20  years  of  age,  unless  it  contains  a  town  or  village  or 
there  be  established  a  high  school,  a<;ademy,  or  college  entitled  to  a 
share  of  the  State  fund,  and  none  with  less  than  40  such  children. 

Cities  and  towns  establishing  and  maintaining  schools  adequate  for 
all  white  children  in  it  shall  be  deemed  one  district. 

Each  district  is  a  body  corporate,  and  its  affairs  are  managed  by  three 
trustees,  one  to  be  elected  annually.  Aside  from  the  usual  duties,  they 
are  cliarged  to  invite  and  encourage  all  white  scholars  to  attend  the 
schools,  to  instruct  parents  that  it  is  their  right  for  which  the  State 
pays,  even  though  they  may  contribute  nothing ;  and  their  annual  re- 
port must  show  that  they  have  performed  this  duty.  They  must  not 
make  any  arrangement  for  the  benefit  of  some  individuals  to  the  exclu. 
sion  of  others.  They  are  to  take  a  census  of  white  children  between  6 
and  20  in  April  of  each  year. 

Colleges  and  educational  institutions  exclusively  devoted  to  the  edu- 
cation of  white  children  may  be  made  school  districts  and  receive  State 
school  funds  for  teaching  youth  of  school  age. 

Where,  by  contribution  or  otherwise,  40  volumes  can  be  procured, 
the  trustee  may  organize  a  district  library ;  but  no  part  of  school  reve- 
nues derived  from  general  taxation  can  be  used  for  the  purchase  of 
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In  the  examination  of  teachers  and  choice  of  text  books,  the  commissioner  has  the 
aid  of  two  assistants,  selected  by  himself. 
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books,  maps,  or  charts  for  the  same.    The  library  to  be  free  to  all  white 
pupils  of  suitable  age'belonging  to  the  district. 

A  poll  or  per  capita  tax  of  not  more  than  50  cents  per  annum  may  be 
levied  on  each  patron  of  the  school  for  fuel  and  contingent  expenses. 

The  income  of  the  State  fund  is  distributed  pro  rata  for  each  white 
child  between  6  and  20. 

A  majority  vote  of  qualified  white  voters  is  required  to  levy  a  district 
tax.  Any  resident  widow  or  alien  taxx>ayer  or  i>erson  having  children 
of  school  age  may  vote.  District  tax  not  to  exceed  25  cents  on  $100  in 
any  year,  and  in  graded  school  districts  not  to  exceed  30  cents.  Under 
a  law  of  April  9, 1878,  a  tax,  after  due  notice  to  the  district,  may  be 
voted  for  five  successive  years. 

No  school  to  be  deemed  a  common  school  or  entitled  to  contribution 
out  of  the  school  fund  unless  the  same  has  actually  been  kept  by  qualified 
teachers  for  five  months,  or  in  districts  having  minimum  number  (40)  of 
school  children,  three  months  during  the  school  year,  and  at  which  every 
white  child  between  6  and  20  has  had  the  privilege  of  attending.  The 
school  year  begins  July  1 ;  school  month,  22  days. 

Prior  to  1874  there  was  no  law  providing  for  the  education  of  colored 
children.  At  that  time  an  act  was  passed  providing  for  a  uniform  sys- 
tem of  common  schools  for  colored  children,  to  be  supported  exclusively 
by  taxes  to  be  levied  upon  colored  people. 

The  revenue  arising  from  this  source  is  distributed  annually  by  the 
State  superintendent  to  the  counties,  and  the  county  commissioner  is 
responsible  for  its  proper  distribution. 

The  county  commissioner  is  to  lay  off  his  county  into  suitable  districts, 
not  to  exceed  100  nor  less  than  20  children  of  school  age,  and  appoint 
three  colored  trustees  for  each  district.  The  teachers  are  required  to 
hold  certificates  the  same  as  for  white  schools.  No  colored  child  is 
allowed  to  attend  a  white  school,  nor  any  white  child  a  colored  school. 
No  house  for  colored  school  can  be  erected  within  one  mile  of  a  white 
school,  except  in  cities  and  towns,  and  there  not  within  600  feet.  The 
officers  and  teachers  of  colored  schools  may  organize  State  and  county 
associations.  The  census  of  colored  children  is  to  be  taken  in  the  same 
manner  and  at  the  same  time  as  that  of  the  white  children. 

The  State  board  is  to  prescribe  the  course  of  study  and  rules  for  the 
government  of  such  schools.  The  State  superintendent  is  to  furnish 
blanks,  and  is  authorized  to  employ  an  additional  clerk  at  $700  per 
annum,  paid  out  of  fund  collected.  Five  per  cent,  of  the  tax  is  deducted 
for  collection.  The  county  commissioner  is  allowed  1  per  c^nt  for  dis- 
bursing, and  $3  for  each  colore<l  school  visited  are  also  to  be  paid  out  of 
colored  fund.    The  fund  is  thus  subject  to  large  reduction. 

LOUISIANA. 

The  constitution  of  1868  required  the  establishment  of  at  least  one 
free  public  echcol  in  every  parish,  free  to  all  children  of  the  State  be- 
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tweeu  6  and  21,  without  distiiiction  of  race,  color,  or  previous  condition. 
It  forbade  the  establishment  of  any  separate  schools  or  institutions  of 
learning  by  the  State  exclusively  for  any  race,  and  provided  that  insti- 
tutions for  the  education  of  the  deaf  and  dumb  should  be  fostered  by 
the  State. 

The  new  constitution  of  1879  requires  schools  to  be  established  for  the 
education  of  all  children  between  6  and  18,  to  be  under  the  control  and 
direction  of  parish  boards  of  directors.  Each  parish  board  is  authorized 
to  appoint  a  superintendent  of  it^i  schools,  who  shall  be  secretary  of  the 
board;  the  entire  system  to  be  under  the  supervisioa  of  a  State  super- 
intendent chosen  for  four  years. 

It  requires  the  general  assembly  to  provide  for  the  support  of  schools 
by  taxation  or  otherwise,  but  at  the  same  time  provides  that  the  State 
tax  for  all  purposes  shall  not  exceed  6  mills.  A  poll  tax  is  to  be  levied 
of  from  $1  to  $1.50  on  every  male  over  21.  Four  per  cent,  interest  on 
the  full  school  fund  of  $1,130,867.50  is  to  be  paid  annually  to  the  several 
parishes  for  the  support  of  schools,  but  this  interest  is  to  be  paid  out  of 
the  tax  to  be  levied  and  collected  for  the  general  purposes  of  education. 
Schools  are  to  be  taught  in  the  English  language,  but  in  parishes  where 
the  French  predominates  they  may  also  be  taught  in  that  language. 
Women  over  21  are  made  eligible  to  office  under  the  school  laws. 

The  school  law  of  1877  provides  for  a  State  board  of  education,  to 
consist  of  the  governor,  lieutenant  governor,  secretary  of  state,  attorney 
general,  State  superintendent,  and  two  citizens.  They  are  to  prescribe 
text  books  and  apparatus,  not  to  be  changed. ofbener  than  once  in  four 
years,  contract  for  same  with  lowest  bidder,  to  be  furnished  pupils  at 
lowest  prices ;  also,  to  appoint  a  board  of  directors  of  not  less  than  5  nor 
more  than  9  for  each  parish  except  New  Orleans  for  terms  of  four  years, 
and  fix  the  branches  to  be  taught  in  public  schools. 

The  State  superintendent  is  charged  with  the  usual  duties. 

The  parish  board  appoint  from  their  own  number  an  examining  oom- 
mittee,  and  no  teacher  can  be  employed  without  their  certificate.  They 
arc  required  to  limit  the  annual  expense  of  the  schools  to  the  revenue 
derived  from  the  State,  parish,  or  from  contributions.  They  are  to  divide 
the  parish  into  subdistricts,  provide  school-houses,  employ  teachers,  and 
have  control  and  supervision  of  schools.  Annual  and  monthly  visiting 
committees  are  to  be  appointed  by  the  board,  and  each  school  is  to  be 
\'isited  monthly. 

The  public  schools  of  New  Orleans  are  under  the  control  of  a  board 
of  20  directors,  8  appointed  by  the  State  board  and  12  by  the  city  board 
of  administrators.  The  city  board  appoint  a  superintendent  for  a  term 
of  four  years,  who  is  ex  ofiicio  a  member  of  the  board,  but  without  vote. 
They  may  establish  night  schools  and  two  or  more  normal  schools. 

City  and  parish  boards  are  to  establish  schools ;  no  school  to  be  of 
less  than  10  pupils,  and  not  over  60  pupils  to  be  in  charge  of  one  teacher. 
The  State  board  prescribe  branches  to  be  taught. 
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The  directors  may  levy  a  parish  tax  of  not  exceeding  2  mills,  bat  par- 
iah tax  not  to  exceed  1  j>ev  cent,  for  all  pari>oses.  May  levy  tax  in 
New  Orleans  of  2  mills,  bnt  not  to  exceed  $275,000. 

Enumeration  of  children  of  school  age  to  be  taken  biennially  in  each 
district. 

The  new  constitution  apparently  omits  some  important  requirements 
of  the  old,  and  leaves  them  in  the  discretion  of  the  parish  board.  Until 
they  shall  tsike  action  in  the  premises,  it  cannot  be  known  what  changes 
will  be  made,  nor  what  effect  they  may  have  upon  the  present  system. 

MAINE. 

The  constitution  makes  it  the  duty  of  the  legislature  to  require  the 
several  towns  to  make  suitable  provision  for  the  support  of  schools, 
and  firom  time  to  time,  as  circumstances  may  authorize,  to  encourage 
and  suitably  endow  academies,  colleges,  and  seminaries  of  learning. 

School  laws  a^  in  force ^  1878. 

The  officers  of  the  school  system  are  a  State  superintendent,  ap- 
pointed by  the  governor  and  council,  town  superintending  committees, 
or  town  supervisor  with  same  powers,  and  district  agents. 

The  term  of  office  of  State  superintendent  is  three  years,  and  he  has 
general  supervision  over  all  public  schools  of  the  State.  The  towns  at 
their  annual  meeting  are  to  choose  a  superintending  committee  of  3, 
one  to  be  elected  each  year  to  serve  3  years. 

The  town  may  determine  number  and  limit  of  school  districts,  or 
abolish  the  same,  and  assume  control  of  all  schools  Mithin  its  limits^ 
may  choose  agents  for  districts,  or  authorize  districts  to  choose  them, 
and  may  authorize  agents  to  employ  teachers  instead  of  sui>erintending 
committee.  r 

When  the  town  has  abolished  the  district  system,  the  supeiuntending 
committee  have  control  and  management  of  schools  \  where  <livided  into 
districts,  tiie  general  supervision  of  same. 

Towns  are  required  to  raise  not  less  than  80  cents  for  each  inhabitant, 
exduaive  of  income  of  corporate  school  fund.  State  moneys,  &c.,  under 
penally  of  forfeiture  of  not  less  than  twice  nor  more  than  four  times  the 
amount ;  and  may  make  provision  for  free  industrial  or  mechanical  draw- 
ing in  difty  or  evening  schools. 

They  may  also  raise  money  to  purchase  text  books  for  x)upils  or  sell 
them  to  pupils  at  cost. 

School  districts  that  have  exercised  privileges  and  franchises  for  one 
year  to  be  deemed  legally  organized;  all  districts,  corporations,*  quali- 
fied voters  of  town  resident  in  district,  voters  therein. 

Annnal  meetings  to  be  held  to  choose  moderator,  clerk,  and  agent, 
unless  agent  is  chosen  by  town. 

The  district  by  vote  at  its  legal  meetings  controls  all  its  affairs ;  but 
if  it  reftise  to  keep  up  the  school  for  the  required  time  or  to  provide 


64  CIRCULARS    OF   INFORMATION    FOR   1880. 

the  colored  people  of  any  county  or  in  Baltimore  also  to  be  devoted  to 
the  support  of  colored  schools. 

The  State  tax  for  school  purposes  is  10  cents  on  each  $100,  no  money 
to  be  apportioned  to  any  county  unless  the  schools  are  kept  oi>eu  at  least 
seven  and  one-half  months  in  the  year. 

MASSACHUSETTS. 

The  constitution  declares  that  '<  wisdom  and  knowledge,  as  well  as 
virtue,  diffused  generally  among  the  body  of  the  people,  being  neces- 
sary for  the  preservation  of  their  rights  and  liberties;  and  as  these  de- 
pend on  spreading  the  opportunities  and  advantages  of  education  in 
the  various  parts  of  the  country,  and  among  the  different  ord^ii  of 
the  people,  it  shall  be  the  duty  of  legislatures  and  magistrates,  in  all 
future  periods  of  this  Commonwealth,  to  cherish  the  interests  of  litera- 
ture and  the  sciences,  and  all  seminaries  of  them;  especially  the  uni- 
versity at  Cambridge,  public  schools,  and  grammar  schools  in  the  towns.'' 

It  further  ordains  that  all  moneys  appropriated  by  the  State  or  raised 
by  taxation  in  the  towns  and  cities  for  the  support  of  public  schools 
shall  be  applied  to  and  expended  in  no  other  schools  than  those  con- 
ducted according  to  law,  and  under  the  order  and  superintendence  of 
the  authorities  of  the  town  or  city  in  which  the  money  is  to  be  expended, 
and  never  appropriated  to  any  religious  sect  for  the  maintenance  exclu- 
sively of  its  own  school. 

Another  amendment  precludes  from  voting  and  from  eligibility  to 
office  all  who  cannot  read  the  constitution  in  the  English  language  and 
write  their  names,  unless  from  physical  disability,  but  not  taking  away 
their  existing  right  to  vote. 

School  laws  as  amended  to  1878. 

The  boanl  of  education  consists  of  the  governor,  lieutenant  governor^ 
and  eight  persons  appointed  by  the  governor  and  council  for  the  term 
of  8  years,  one  retiring  each  year  in  the  order  of  appointment.  It  ap- 
pouits  a  secretary,  who  is  the  executive  officer  of  the  board,  substan- 
tially performing  the  duties  of  a  State  superintendent.  It  may  also 
appoint  agents  to  visit  the  towns,  inquire  into  condition  of  schools,  and 
confer  with  committees  or  teachers,  and  generally  perform  same  duties 
as  the  secretary  might  do  if  present.  It  prescribes  the  form  of  school 
registers  to  be  kept  in  the  schools,  the  forms  of  blanks  and  inquiries 
for  returns  of  school  committees,  has  general  supervision  of  school  mat- 
ters, and  reports  each  year  to  the  legislature.  The  State  board  also  has 
charge  of  State  normal  schools.  The  other  officers  are  the  town  school 
committee,  to  consist  of  any  number  divisible  by  3 — one- third  to  be 
elected  by  ballot  each  year  for  the  term  of  3  years,  at  the  annual  town 
meeting — who  are  to  have  general  charge  and  superintendence  of  all 
public  schools  in  the  town.    No  person  is  ineligible  on  account  of  sex. 

The  school  district  system  has  been  generally  abolished  in  the  State,, 
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mt  is  retained  in  a  few  of  the  towns,  and  the  schools  are  snbstantially 

carried  on  under  the  town  system. 
Every  town  is  reijuired  to  maintain  at  the  expense  of  said  town,  for 

at  least  six  months  each  year,  a  sufficient  number  of  S(*hools  for  the  in- 

Itniction  of  all  chiidren  who  may  legally  attend  public  school  therein, 

i&der  a  teacher  or  teachers  of  competent  ability  and  good  morals. 
The  branches  to  be  taught  ai^  orthography,  reading,  writing,  English 

pammar,  geography,  arithmetic,  drawiug,  history  of  the  United  States, 
a&d  good  behavior,  to  which  the  school  committee  may  add,  in  such 

'  lohools  as  they  deem  exi>edient,  algebra,  vocal  music,  agriculture,  phys- 
iology, and  hygiene. 

Any  city  or  town  may,  and  every  city  or  town  having  over  10,000  in- 
kbitants  must,  annually  make  provision  for  giving  free  instruction  in 
iidastrial  or  mechanical  ^Irawing  to  persons  over  15  in  day  or  evening 
schools,  under  the  direction  of  the  school  committee. 

Every  town  may,  and  every  town  of  500  families  or  householders 
moHt,  besides  the  scliools  heretofore  prescribed,  maintain  a  school  to 
be  kept  by  a  master  of  competent  ability  and  goo<l  morals,  who,  in  addi- 
tion to  the  branches  before  mentioned,  shall  give  instruction  in  book- 
keeping, general  history,  surveying,  geometry,  natural  philosophy,  chem- 
istry, botany,  civil  polity,  and  the  "Latin  language ;  such  school  to  be  kept 
far  the  benefit  of  the  whole  town  30  weeks  at  least  in  each  year,  exclusive 
«f  vacations,  and  in  every  town  of  4,000  inhabitants  the  teachers  of 
meh  school  shall  be  competent  to  instruct  in  listronomy,  geology,  rhetoric, 
k^c,  intellectual  and  moral  s<?ienee,  political  economy,  and  in  the  Greek 
iihI  French  languages. 

Cities  and  towns  may  establish  industrial  schools  to  be  under  the  con- 
trol of  the  school  committee,  but  attendance  on  such  schools  is  not  to 
take  the  place  of  attendance  upon  the  public  schools  required  by  law. 

One  or  more  female  assistants  are  to  be  employed  in  every  school 
kving  an  average  of  50  or  more  scholars,  unless  the  town  by  vote  dis- 
pense with  such  assistan*ts. 

Towns  neglecting  to  raise  money  for  the  support  of  the  schools  required 
fcylaw  shall  forfeit  a  sum  equal  to  twice  the  highest  sum  ever  before 
^teil  for  schools  therein.  Towns  neglecting  to  choose  school  committee 
fcrieit  not  less  than  $500  nor  more  than  $1,000,  forfeitures  to  be  paid 
into  county  treasury,  aiul  three- fourths  of  same  to  be  turned  over  to 

'  school  committee,  if  any,  or  to  selectmen,  and  used  for  support  of  schools 
iii  same  manner  as  if  raised  by  tax. 

The  school  committee  are  to  sui>erviKe  schools,  direct  what  books  are 
to  be  used,  prescribe  as  ftir  as  practicable  the  conrse  of  study  and  ex- 
ercises to  be  pursued,  procure  at  exi)ense  of  town  suflficient  sui)ply  of 
text  books  fo  be  furnished  to  pu])ils  at  cost;  may  procure  at  expense 
of  town  such  apparatus,  books  of  reference,  and  other  means  of  illustra- 
tMm  as  they  may  deem  necessary  in  accordance  with  appropriations 
Blade  therefor.  Cities  or  towns  may  authorize  committee  to  purchase 
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text  books  for  use  in  schools,  to  be  the  property  of  the  city  or  town,  an(j 
to  be  loaned  to  pupils  under  such  regulations  as  they  may  prescribe. 

Any  city  or  town  may  require  committee  to  appoint  a  superintendeni 
who,  under  their  direction,  shall  have  care  and  superintendence  of  the 
schools. 

Towns  not  divided  into  districts  to  provide  and  maintain  a  sufficient 
number  of  school-houses  for  the  accommodation  of  all  children  therein 
entitled  to  attend. 

School  census  to  be  taken  in  May  each  year  of  all  children  between  5 
and  15.  No  person  excluded  from  schools  on  account  of  nitce,  color,  or 
religious  opinions  of  applicant  or  scholar. 

There  are  compulsory  requirements  as  to  sending  to  school  children 
from  8  to  14  years  of  age,  and  through  the  aid  of  truant  officers  in  towns 
these  laws  have  been  made  remarkably  eft'eetive,  the  enrolment  in  the 
schools  for  several  years  past  having  considerably  exceeded  the  nuuibei 
of  children  of  school  age. 

MICHIGAN. 

The  constitution  requires  the  legislature  to  provi<le  for  and  estabhsh 
a  system  of  primary  schools  to  be  kei)t  without  charge  for  tuition  at 
least  three  months  ea<»h  year  in  every  district. 

It  also  provides  for  a  superintendent  of  public  instruction  and  a  State 
board  of  education,  of  three  members,  one  to  be  elected  at  each  biennial 
election  for  the  term  of  six  years.  The  State  superintendent  is  ex  officio 
a  member  and  secretary  of  board,  which  has  especial  supervision  of  the 
State  normal  school.  The  constitution  further  directs  the  legislature  to 
provide  for  township  libraries,  and  applies  for  the  support  thereof  all 
fines  for  bre<ach  of  the  penal  laws  of  the  State. 

The  State  superintendent  is  elected  biennially,  and  charged  with  gen- 
eral supervision  of  public  instruction :  to  visit  and  report  upon  the  State 
university,  all  incorporated  literary  institutions,  primary  and  normal 
schools,  and  State  reform  school ;  to  prepare  list  of  books  best  adapted 
to  use  of  schools  and  for  township  libraries. 

There  is  no  county  organization  under  the  present  law,  the  office  of 
county  superintendent  having  been  abolished  in  1875. 

At  the  annual  meeting  of  each  township  in  April  are  to  be  elected  a 
school  inspector  and  school  superintendent,  who,  with  the  township  clerk, 
are  to  constitute  the  township  board.  The  superintendent  is  chairman 
of  board,  is  to  examine  teiichers,  visit  schools  at  least  twice  each  year, 
is  subject  to  rules  and  regulations  of  State  superintendent  and  to  re^wrt 
to  hiin.  Each  organized  township  to  maintain  a  library,  which  may  be 
divided  into  district  libraries. 

The  township  board  is  to  divide  township  into  convenient  districts, 
and  may  alter  and  regulate  boundaries.  No  district  to  be  divided  and 
no  two  districts  consolidated  witliout  vote  of  a  majority  of  taxpayers. 

Every  person  over  21  who  has  been  a  resident  for  three  months  and 
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liolds  property  liable  to  tax,  is  a  voter.  All  i)er8ons  entitled  to  vote  at 
township  meetings  who  have  resided  in  district  three  months  are  eligible 
to  office  and  may  vote  on  all  questions,  except  when  raising  of  tax  is  in 
question.  School  districts  are  deemed  to  be  organized  when  any  two  of 
the  three  officers  have  filed  acceptance  of  office. 

The  district  by  vote  provides  school-houses,  imposes  taxes,  determines 
length  of  schools,  whether  to  be  taught  by  male  or  female  teachers,  and 
provides  for  repair?*,  purchase  of  apparatus,  libraries,  and  for  payment 
of  debts  and  liabilities. 

The  tax  for  building  purposes  in  any  one  year  is  limited  to  $250  in 
districts  containing  less  than  ten  children  of  school  age,  to  $500  in  dis- 
tricts of  over  ten  an<i  less  than  thirty,  and  to  $1,000  unless  over  fifty. 
Schools  must  be  maintained  not  less  than  nine  months  in  districts  of  800 
children  of  school  age,  five  months  in  districts  of  from  30  to  800,  and 
three  months  in  districts  of  less  than  30.  In  districts*  of  less  than  30 
children  of  school  age  amount  raised  for  entire  supi>ort  of  schools,  in- 
cluding shai^e  of  school  fund  and  two  mill  tax,  not  to  exceed  $50  per 
month.  If  district  refuses  or  neglects  duties,  town  board  are  to  perform 
same.  The  direetor,  or  such  person  as  the  boaid  may  appoint,  is  to  take 
census  of  children  between  5  and  21.  District  board  to  employ  qualified 
teachers. . 

The  school  year  commences  on  the  1st  Monday  of  September  in  each 
ye&r;  school  month,  4  weeks  of  5  <lays  each. 

Town  boards  to  adopt  text  books  not  to  be  ehange<l  for  5  years;  no 
money  to  be  paid  to  towns  until  b(K)ks  so  adopted  are  used,  and  propor- 
tion of  2  mill  tax  forfeite'cl  if  schools  not  maintained  as  provided  by 
law. 

All  i*esidents  of  a  district  five  years  of  age  have  equal  right  to  attend 
any  school  therein,  and  no  separate  school  or  department  to  be  kept  for 
any  race  or  color.    This  provision  not  to  prevent  grading  of  schools. 

Graded  schools  may  be  established  in  districts  of  more  than  100  chil- 
dren by  two-thircl^  vote,  to  be  controlled  by  board  of  trustees,  one-third 
to  be  elected  each  year,  with  powers  of  district  board.  By  act  of  April 
17, 1871,  a  State  public  school  for  dependent  and  neglected  children 
was  established  and  placed  under  supervision  of  a  board  of  conti'ol  of 
eight  persons  ai)pointed  by  the  governor,  one  to  be  appointed  every 
two  years. 

Its  object  is  to  receive  children  over  4  aiul  under  10  years  of  age  who 
.  are  in  a  suitable  condition  of  mind  and  body  to  receive  instruction  and 
who  are  neglected  and  dependent,  especially  those  maintained  in  county 
poorhouse^  or  who  are  aban<loued  by  parents,  orphans,  or  whose  par- 
ents have  been  convicted  of  cnme. 

Such  children  are  to  be  maintained  and  educated  in  the  branches 
taught  in  the  common  schools,  and  to  have  proper  physical  and  moral 
training.  The  dexilared  object  is  to  provide  temporary  homes  until 
homes  can  be  found  in  families.    It  is  the  duty  of  the  board  of  control 
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to  provide  saitablo  places  for  them  when  sufficiently  educated,  and 
it  is  made  the  legal  guardian  of  such  children  and  may  bind  them 
out. 

Whenever  there  is  a  vacancy  in  such  school  the  superintendents  of 
the  poor  are  to  bring  the  children  in  the  poorhouses,  or  other  children 
in  want  or  suffering,  or  abandoned  or  improperly  exposed,  or  in  any  or- 
phan asylum  whose  officers  desire  to  surrender  them,  for  examination 
before  the  judge  of  probate,  who  is  to  determine  the  facts  as  to  de- 
pendency. The  superintendents  of  poor  are  to  forwani  children  to  such 
Achool. 

MINNESOTA. 

Article  VIII  of  the  constitution  recites  thart,  <Hhe  stability  of  a  repab- 
licaii  form  of  government  depending  mainly  on  the  intelligence  of  the 
people^  it  shall  be  the  duty  of  the  legislature  to  establish  a  general  and 
uniform  system  of  public  schools ;"  and  it  requires  that  ^'  the  legisla- 
ture shall  make  such  provisions  by  taxation  or  otherwise  as,  with  the  in- 
come arising  from  the  school  fund,  will  secure  a  thorough  and  uniform 
system  of  public  schools  in  each  township  of  the  State.'^ 

Laws  to  1877. 

• 

The  State  superintendent  is  appointed  by  the  governor,  with  consent 
of  senate,  for  2  years,  charged  with  u  siial  duties. 

A  county  superintendent  is  elected  for  each  county  for  2  years,  who 
is  to  examine  teachers  and  have  general  supervision  of  schools  of  his 
county.  In  counties  containing  over  100  districts  he  may  appoint  an 
assistant. 

The  district  system  has  been  adopted  in  this  State.  Every  district  is 
presumed  to  be  legally  organized  after  it  shall  have  exercised  the  priv- 
ileges and  franchises  for  one  year.  Districts  are  classified  as  follows  : 
First,  common  school  districts;  second,  independent  districts;  and, 
third,  special  districts.  The  county  commissioners  may  form  new  dis- 
tricts. 

Legal  voters  of  district  are  to  choose  moderator,  director,  clerk,  and 
treasurer;  the  director,  treasurer,  and  clerk  to  constitute  the  district 
board.    Women  may  vote  in  district  meetings. 

The  district  to  provide  houses  and  grounds,  establish  schools,  and 
raise  money  by  tax.  Tax  for  building  puri>oses  not  to  exceed  8  mills  in 
any  one  year,  but  may  raise  $600  if  it  does  not  exceed  25  mills.  Dis- 
tricts of  less  than  ten  voters  may  raise  $200  only. 

District  board  may  levy  tax  if  district  neglects,  hire  teachers,  and 
have  charge  of  schools. 

Independent  districts  to  be  under  the  control  of  six  directors,  two 
elected  each  year ;  to  keep  schools  in  operation  not  less  than  12  nor 
more  than  44  weeks  each  year ;  to  appoint  board  of  examiners,  who  are 
to  examine  teachers  and  visit  and  examine  schools  in  such  districts. 
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All  schools  supported  wholly  or  in  part  by  the  State  school  fund  to 
be  deemed  public  schools,  and  admission  to  the  same  shall  be  free  to 
aU  persons  between  5  and  21  residing  in  the  district ;  none  to  be  ex- 
cluded on  account  of  color,  nationality,  or  social  position. 

School  month,  4  weeks  of  5  days  each. 

A  county  tax  of  1  mill,  all  fines  for  breach  of  penal  laws,  and  amount 
of  liquor  licenses  to  be  county  school  fund. 

The  State  contracts  for  text  books ;  the  counties  to  pay  for  amount 
ordered  by  them  at  the  prices  fixed.  Books  so  procured  are  to  be  u«ed 
in  schools  and  not  changed  for  five  years ;  $50,000  set  apart  as  a  text 
book  fund  for  this  purpose. 

The  State  normal  schools  are  under  control  of  boa^d  of  6  directors^ 
3  appointed  every  2  years  by  governor  and  senate ;  supported  by  State 
appropriations ;  tuition  free  to  State  pupils  who  engage  to  teaeh  Icr 
two  years. 

MISSISSIPPI. 

The  earlier  constitutions  contained  the  declaration  that,  "religion^ 
morality,  and  knowledge  being  essential  to  good  government,  the  pres- 
ervation of  liberty,  and  the  happiuess  of  mankind,  schools  and  the  means 
of  education  shall  forever  be  encouraged." 

Article  VIII  of  the  constitution  of  1868  required  the  legislature  to 
establish  a  uniform  system  of  free  public  schools  for  all  children  between 
the  ages  of  5  and  21,  and  as  soon  as  practicable  schools  of  a  higher 
grade,  one  or  more  schools  to  be  maintained  in  each  school  district  at 
least  four  months  in  every  year.  It  also  provided  for  a  State  board, 
State  superintendent,  county  superintendent,  and  for  the  establishment 
of  a  common  school  fund;  and  in  addition  thereto  the  legislature  was 
authorized  to  levy  a  i)oll  tax  not  exceeding  $2  and  provide  for  the  levy 
of  such  other  taxes  as  should  be  required  to  properly  support  the  school 
system,  all  school  funds  to  be  divided  pix)  rata  among  children  of  school 
age. 

^elmol  laws  to  1878. 

The  State  board  have  the  management  and  investment  of  the  school 
fuud,  and  are  to  report  its  state  and  condition  each  year.  The  State 
Huperintendeut  is  elected  every  four  years,  has  general  charge  and  su- 
perintendence of  school  system,  and  is  to  determine  true  intent  and 
meaning  of  school  laws,  rules,  and  regulations,  his  decision  to  be  final 
unless  reversed  by  State  board. 

The  county  superintendent  is  appointed  bj'  the  State  board  for  two 
years,  has  supervision  of  schools  in  county ;  he  is  to  arrange  the  schools 
of  his  county  so  that  suitable  school  facilities  shall  be  aflorded  to  every 
child  of  school  age,  to  examine  teachers,  and  open  and  close  schools  so 
that  equal  number  of  days  shall  be  given  to  all  schools  in  the  county. 

The  patrons  of  the  school  are  to  elect  3  trustees  to  m^\i^%<^  vNasXx\rX. 
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afifairs.  In  incorporated  towns  the  mayor  and  aldermen  are  to  appoint 
trustees. 

Every  county  constitutes  a  school  district.  Towns  of  1,000  may  con- 
stitute an  independent  district. 

County  superintendents  are  to  procure  certificates  of  qualification 
from  the  county  board  of  examiners,  consisting  of  3 ;  one  appointed  by 
county  supervisors,  one  by  chancellor  of  district,  and  one  by  the  judge 
of  the  circuit  court. 

Ample  free  school  facilities  are  to  be  furnished  to  all  of  school  age, 
but  white  and  colored  are  to  have  separate  houses.  Schools  to  be  taught 
five  months  in  each  year,  but  the  time  may  be  reduced  to  four  months 
when  the  aggregate  tax  would  exceed  $7.60  on  the  $1,000. 

Private  high  schools  may  educate  State  students  and  receive  $2 
monthly  from  the  school  fund  for  each  one^s  tuition. 

School  year  commences  January  1.  The  school  month  is  20  days  of 
not  less  than  6  nor  more  than  8  hours  each. 

The  county  assessor  takes  census  of  school  children. 

The  pay  of  teachers  is  regulated  by  statute  and  based  upon  the 
average  attendance.  In  schools  of  first  grade,  where  the  average  attend- 
ance is  25,  the  pay  is  8  cents  per  scholar ;  in  the  second  grade,  6  cents,  and 
in  the  third  grade,  5  cents.  If  the  average  attendance  is  over  12  and  less 
than  25,  the  pay  is  the  same  for  number  actually  attending,  and  one- 
third  of  above  rates  for  the  difference  between  number  actually  attend- 
ing and  25.  But  the  total  amount  paid  out  of  school  fiiud  shall  not  ex- 
ceed 7i  cents  for  principal  and  assistants. 

The  above  rates  may  be  increased  one-tenth  or  diminished  one-tenth 
in  cities  and  towns  constituting  separate  school  districts. 

The  State  school  fund  not  to  be  le«8  than  $200,000  each  year.  The 
county  tax  not  to  exceed  3  mills. 

In  the  city  of  Columbus  the  mayor  and  aldermen  are  made  school 
tnistees,  and,  with  the  county  superintendent,  constitute  the  city  board 
and  control  city  schools. 

Text  books,  not  to  be  changed  for  5  ye^s,  are  to  be  selected  by  the 
teachers  of  county,  in  convention. 

MISSOURI. 
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Constitution,  Article  XI:  '<A  general  diffusion  of  knowledge  and  intel- 
ligence being  essential  to  the  preservation  of  the  rights  and  liberties  of 
the  people,  the  general  assembly  shall  establish  and  maintain  free  pub- 
lic schools  for  the  gratuitous  instruction  of  all  persons  in  this  State  be- 
tween the  ages  of  6  and  20  years." 

If  the  public  school  fund  provided  and  set  apart  for  the  support  of 
free  public  schools  should  be  insufficient  to  sustain  schools  at  least  four 
mouths  in  each  district,  the  general  assembly  are  to  provide  for  the  de- 
ficiency.   In  no  case  shall  there  be  set  apart  less  than  25  per  cent,  of 
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the  State  revenae,  exclusive  of  the  interest  and  sinking  fund,  to  be  ap- 
plied annually  to  the  support  of  schools. 

It  further  provides  for  a  State  superintendent  and  a  State  board,  con- 
sisting of  the  governor,  secretary  of  state,  attorney  general,  and  State 
Bapexintendent,  the  latter  to  be  president  of  board.  * 

Code  of  1874. 

The  State  superintendent  is  elected  for  four  years  and  charged  with 
QBoal  duties. 

The  county  commissioner  is  elected  for  two  years. 

The  county  courts  have  management  and  care  of  township  and  county 
school  funds,  and  annually  apportion  moneys  to  districts  according  to 
enumeration  of  children  of  school  age. 

Sabdistricts,  as  now  organized  and  bounded,  are  continued  a«  school 
districts. 

The  control  is  vested  in  3  directors  chosen  by  the  qualified  voters  for 
tenns  of  3  years,  one  elected  each  year,  who  are  to  meet  and  organize 
within  five  days  after  election.  They  have  the  general  powers  of  district 
boards,  and  are  to  take  annual  enumeration  of  children  between  5  and  21. 

Teachers  are  to  hold  certificates  from  State  superintendent  or  county 
commissioner,  and  are  required  to  attend  institutes. 

Cities,  towns,  and  villages  may  be  organized  into  school  districts, 
under  control  of  six  directors.  After  first  election,  one-third  to  be  elected 
each  year,  to  constitute  the  board  of  education. 

Central  schools  may  be  established,  to  be  under  control  of  a  board 
consisting  of  the  presidents  of  district  boards.  Two  or  more  districts  by 
majority  vote  may  unite  for  this  purpose  and  form  a  central  school  district. 

The  presidents  of  boards  of  cities,  towns,  and  villages,  and  directors 
of  districts,  to  meet  in  convention  every  five  years  and  adopt  text  books. 

The  annual  rate  of  tax  in  districts  for  school  puri)Oses  not  to  exceed 
40  cents  on  $100,  but  may  be  increased  by  a  majority  vote  to  65  cents, 
and  in  districts  formed  of  cities  and  towns  to  $1.  The  school  year  com- 
mences on  the  first  Tuesday  of  April.  School  month,  4  weeks  of  5  days ; 
•chool  day,  6  hours.  The  income  of  State,  county,  and  town  funds  to 
be  used  for  teachers'  wages. 

Where  the  number  of  colored  children  in  any  district  exceeds  15, 
schools  are  to  be  established  for  them.  The  tax  for  the  maintenance 
<rf  any  colored  school  shall  be  levied  and  collected  from  the  taxable 
property  of  the  township  in  which  such  school  is  located.  Two  or  more 
districts  may  be  united  to  maintain  a  colored  school  where  each  has  less 
fl»n  minimum  number.  The  State  superintendent  is  to  provide  for  the 
tame  if  the  local  board  neglect. 

NEBRASKA. 

Artide  Vni  of  the  constitution  requires  the  legislature  to  provide 
fcr  the  free  instruction  in  the  common  schools  of  all  persons  between 
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less  than  $350  for  each  |1  of  the  State  apportionment — to  be  assigned 
to  districts  according  to  valuation  or  in  such  other  mode  as  town  may 
determine. 

Towns  may  divide  into  districts  or  they  may  abolish  districts.  Dis- 
tricts composed  of  the  whole  town  must  elect  and  any  other  district  in 
any  town  in  which  there  are  50  children  may  elect  a  board  of  education 
of  3,  6,  or  dj  one-third  to  retire  each  year.  High  school  districts  may 
be  established  by  a  two-thirds  vote  of  the  town  or  of  any  district  of  100 
scholars,  and  two  or  more  districts  may,  by  concurrent  votes,  unite  to 
support  a  high  school  or  other  schools. 

When  town  is  divided  into  districts  each  district  is  to  elect  a  pruden- 
tial committee,  who  is  the  executive  oHicer  of  the  district  and  employs 
teachers  holding  certificates  of  town  committee. 

The  districts  have  the  usual  powers  under  the  district  systems. 
Women  are  voters  and  eligible  to  school  offices. 

Town  committee  detennine  text  books,  are  to  visit  schools  at  least 
twice  each  term,  and  are  to  report  to  the  town  at  its  annual  meeting, 
and  iilso  to  the  State  superintendent. 

NEW  JERSEY. 

The  constitution  requires  the  legislature  to  provide  for  the  mainte- 
nance of  a  thorough  and  efficient  system  of  free  public  schools  for  the 
instruction  of  all  children  in  the  State  between  the  ages  of  5  and  18. 

School  lawSj  1879. 

The  general  supervision  and  control  of  public  instruction  is  vested  in 
a  State  board  of  education,  consisting  of  the  trustees  of  the  State  school 
fund  and  of  the  State  normal  school.  The  trustees  of  the  school  fund 
are  the  governor,  x)re8ident  of  the  senate,  speaker  of  the  house,  attorney 
general,  secretary  of  state,  and  controller.  The  trustees  of  the  normal 
school  are  two  from  each  congressional  district,  appointed  by  the  gov- 
ernor, with  consent  of  the  senate,  one  in  each  district  appointed  each 
year  for  the  term  of  two  years. 

The  State  superintendent  is  appointed  by  the  State  board  for  a  term 
of  two  years.  He  is  to  carry  out  the  instructions  of  the  board ;  is  ex 
officio  a  member  of  the  normal  school  board,  and  with  principal  of  nor- 
mal school  constitutes  State  board  of  examiners. 

County  superintendents  are  appointed  by  State  board,  subject  to  ap- 
proval of  chosen  freeholders,  and  hold  during  pleasure  of  board. 

Each  school  district  elects  3  trustees,  to  serve  3  years,  one  to  be  elected 
each  year,  with  usual  powers  of  district  boards.    Females  are  eligible. 

The  district  trustees  constitute  the  township  association;  the  county 
and  city  superintendents  form  a  State  association,  of  which  the  State 
superintendent  is  president. 

The  county  superintendent  and  3  teachers  appointed  by  him  are  a 
county  board  of  examiners.  In  cities  governed  by  special  law,  the  city 
board  appoint  examiners  and  a  city  superintendent. 
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The  county  superintendeut  is  to  fix  boaodaries  of  districts,  and  may 
divide  or  unite  the  Hame,  but  no  new  district  is  to  be  formed  unless  it 
oontains  75  children  of  school  age.  Each  incorporated  city  or  town 
forms  one  district. 

Any  two  or  more  districts  may  unite  to  establish  graded  schools,  to 
be  governed  by  joint  board  and  entitled  to  share  of  school  fund. 

Every  district  to  provide  its  own  school-houses,  and  forfeits  right  to 
any  share  of  school  appropriation  unless  nine  mouths'  school  is  main- 
tained. 

The  State  school  tax  is  two  mills ;  $100,000  from  income  of  school  fund 
to  be  paid  to  the  counties  in  two  or  more  instalments;  $100  for  each 
county,  for  teachers'  institutes.  If  the  State  fund  is  insufficient  for  a 
nine  months'  school,  a  township  tax  may  l>e  levied. 

The  legal  voters  of  district  may  levy  a  tax.  All  moneys  received  by 
dJBtrict,  other  than  district  tax,  over  $20,  to  be  used  for  teachers'  salaries. 

Tuition  free  to  all  residents  of  district  between  5  and  18,  and  all  from 
8  to  14  years  of  age  are  required  to  attend  school  at  least  12  weeks  each 
year.    Corporal  punishment  in  schools  is  prohibited. 

Distric^ts  raising  $20  for  a  library  are  entitled  to  same  amount  from 
the  State. 

An  act  of  March  14, 1879,  provides  that  districts  theretofore  receiv- 
ing 1350  shall  thereafter  receive  but  $300  from  State  apportionment. 

Every  county  is  entitled  to  send  to  State  normal  school,  free  of  charge 
for  tuition,  3  pupils  foi;  each  representative  elected. 

Applicants  for  admission  to  State  agricultural  college  are  to  be 
selected  by  the  county  superintendent  on  examination. 

NEW  YORK. 

By  the  constitution,  the  capital  of  the  common  school  fund,  of  the  lit- 
erature fund,  and  of  United  States  deposit  fund  is  to  be  preserved 
inviolate ;  $25,000  of  the  revenues  of  the  deposit  fund  aie  to  be  annually 
added  to  capital  of  common  school  fund ;  the  revenues  of  the  literature 
fond  are  to  be  applied  to  support  of  academies;  the  i^evenues  of  com- 
mon school  fund,  to  support  of  common  schools. 

School  laws,  1878. 

A  State  superintendent  is  elected  by  joint  ballot  of  senate  and  house 
fer  three  years.  He  is  ex  officio  trustee  of  Cornell  University,  a  regent 
<rfthe  State  university,  general  supervisor  of  State  normal  schools,  and 
tmstee  of  State  Asylum  for  Idiots ;  provides  for  education  of  Indian 
children,  and  visits  institutions  for  deaf  and  dumb  and  blind,  with  usual 
powers  and  duties  in  reference  to  common  schools,  and  may  appoint  a 
deputy. 

The  State  is  divided  into  districts,  having  no  special  reference  to 
couuty  or  township  lines,  in  each  of  which  is  to  be  elected  triennially  a 
•chool  commissioner,  with  the  ordinary  powers  and  duties  of  a  county 
commissioner  in  his  district,  and  is  to  define  the  boundaries  of  school 
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districts  in  his  jurisdiction,  divide  temtories  into  districts  when  neces 
sary,  and,  with  consent  of  trustees,  may  alter  the  same. 

School  districts  are  at  animal  meetings  to  elect  one  or  three  trustees 
clerk,  tax  collector,  and  librarian.  \\''here  there  are  three  trustetes,  oiM 
is  to  be  elected  each  year.    District  oflicers  must  be  qualified  voters. 

Every  resident  male  of  21  years  of  age  who  owns  or  hires  real  prc^ 
erty  liable  to  school  tax ;  every  resident  authorized  to  vote  at  town  meet 
ings,  having  a  child  of  school  age  who  has  attended  eight  weeks  tlM 
preceding  year;  owner  of  i»ersonal  property  exceeding  $50  in  valae,  ex 
elusive  of  such  as  is  exemi>t  from  execution,  liable  to  school. tax,  and  m 
others,  are  qualified  voters  in  district  meetings. 

The  district,  by  vote,  may  designate  sites,  levy  tax  to  build,  porchaae 
or  repair  houses,  and  to  raise  mone}"^  for  district  purposes,  not  to  exceed 
$25,  for  purchase  of  maps,  apparatus,  &c.,  and  not  to  exceed  same 
amount  for  anticipated  deficiency  in  contingencies,  and  the  taxable  in 
habitants  may  vote  annual  tax  of  $50  for  library. 

The  trustees  have  usual  powers  of  district  board,  and  are  to  reporl 
number  of  children  in  district  between  5  and  21. 

The  common  schools  are  to  be  free  to  all  over  5  and  under  21  resident 
in  district ;  and  children  between  8  and  14  years  old  are  required  to  b< 
sent  to  some  school  at  least  14  weeks  in  each  year,  but  no  Indian  chil- 
dren may  be  admitted  to  the  public  schools  in  districts  where  a  separate 
school  is  provided  for  them. 

Teachers  must  hold  diploma  from  State  normal  school,  or  certificate 
of  State  superintendent,  school  commissioner,  or  the  proper  school  officer 
of  city  or  village. 

Union  free  schools  may  be  formed,  to  be  controlled  by  not  less  tlian  3 
nor  more  than  9  trustees,  one-third  elected  each  year,  who  are  to  consti- 
tuti"  board  of  education.  Such  union  district  to  be  recognized  as  a 
school  district  in  distribution  of  school  moneys.  The  board  has  power 
of  trustees ;  may  gi'ade  schools. 

District  school  authorities  may,  if  they  deem  it  expedient,  estabhsh 
separate  schools  for  colored  children,  to  be  su[)ported  in  same  manner 
and  to  same  extent  as  other  schools. 

Boards  of  education  or  school  districts,  by  two-thirds  vote,  to  desig- 
nate text  books,  not  to  be  changed  for  five  years. 

An  act  of  May  13,  1878,  requires  the  trustees  to  be  elected  by  ballot 
in  all  districts  of  over  300  children  of  school  age. 

NORTH    CAROLINA. 

The  constitution  requires  the  legislature  to  "  provide  by  taxation  or 
otherwise  for  a  general  and  uniform  system  of  public  schools,  wherein 
tuition  shall  be  free  of  charge  to  all  children  between  6  and  21  years  of 
age."  White  and  colored  are  to  l)e  in  separate  schools,  but  no  dii^erina- 
illation  to  be  made  in  favor  or  to  the  [)rejudice  of  either  race. 

It  also  provides  for  a  State  superintendent  and  a  State  board  of  edu- 
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oatioD,  to  consist  of  the  governor,  lieutenant  governor,  secretary  of  state, 
treasarer^  auditor,  attorney  general,  and  State  superintendent. 

It  provides  that  each  county  shall  be  divided  into  school  districts,  and 
tiiat  a  school  shall  be  maintained  in  each  district  at  least  four  months 
each  year,  and  makes  any  county  commissioner  failing  to  comply  with 
this  requirement  liable  to  indictment:  It  provider  for  an  irreducible 
edacatioiial  fund,  makes  the  University  of  North  Carolina  a  State  insti- 
tatioD,  and  directs  that  its  benefits  shall,  as  far  as  practicable,  be  ex- 
teoded  to  the  youth  of  the  State  free  of  charge  for  tuition.  It  gives  the 
State  board  full  power  to  legislate  and  make  all  needful  rules  in  relation 
to  the  free  public  schools  and  the  educational  fund  of  the  State,  subject 
U  amendment  or  repeal  by  the  legislature,  and  empowers  the  legisla- 
ture to  enact  that  every  child  of  sufficient  mental  and  physical  ability 
riudl  attend  the  public  schools  duiing  the  period  between  6  and  18  not 
]m  than  16  months,  unless  educated  by  other  means. 

Laws  in  forces  1877. 

The  county  commissioners  of  each  county  constitute  the  county  board 
efedacation.  They  are  to  appoint  one  resident  examiner  to  examine 
teachers;  lay  off  county  into  districts^  employ  teachers;  if  money  in- 
sifieient  for  4  months'  school,  may  levy  tax  for  deficiency ;  and  appoint 
school  committee  of  thi*ee  for  each  district. 

Every  school  to  which  aid  shall  be  given  trom  State  shall  be  deemed 
a  public  school,  to  which  children  between  6  and  21  only  shall  be  admit- 
ted. Moneys  are  to  be  apportioned  to  the  distri<;t«  accoixling  to  the 
number  of  children  between  6  and  21.  Teachers  are  to  hold  certificates, 
which  are  of  three  grades.  Teachers  of  the  first  grade  are  not  to  be 
paid  over  $2  a  day;  teachers  of  the  second  grade,  not  to  exceed  $1.50; 
and  of  the  third  grade,  not  to  exceed  $L  Xo  teacher  to  be  paid  for  less 
than  one  month  of  twenty  days. 

Course  of  study  and  t^^xt  books  are  prescribed  by  the  State  board. 
Sehool  committees  take  an  annual  school  census  of  their  districts. 

Laws  of  1876-^77  provide  for  normal  instruction  of  both  white  and 
colored  teachers,  and  authorize  townships  having  within  their  limits 
eities  of  5,000  or  more  inhabitants  to  levy  taxes  for  the  support  of  graded 
public  schools. 

OHIO. 

The  constitution  contains  the  usual  requirement  that  a  thorough  and 
efficient  system  of  common  schools  shall  be  provided  for  by  taxation  or 
otherwise. 

The  law  is  taken  from  the  last  compilation  of  the  State  commissioner, 
U79.  The  State  commissioner  is  elected  triennially,  and  is  to  appoint  a 
State  board  of  examiners. 

A  county  board  of  examiners  of  three  is  appointed  in  each  county  by 
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the  probate  judge,  who  hold  for  two  years ;  city  boards  of  examiners,  b; 
the  city  boards  of  education. 

School  districts  are  classified  as  city  districts  of  first  class,  city  dis 
tricts  of  second  cla^s,  village  districts,  and  township  districts. 

Gities  of  10,000  or  more  inhalntants  are  of  first  class,  and  under  con 
trol  of  a  board  of  education  of  one  or  two  from  each  ward,  elected  by 
voters.  Cities  of  less  than  10,000  are  of  second  class,  and  with  incorpa 
rated  villages  are  controlled  by  a  board  of  three  or  six,  elected  by  voters, 

Each  township  constitutes  one  district  and  is  under  control  of  a  board 
consisting  of  the  township  clerk  and  the  clerks  of  the  subdistrict  boards. 
The  township  clerk  is  clerk  of  board,  but  without  vote. 

Townships  are  divided  into  subdistJricts.  The  qualified  voters  of  each 
subdistrict  elect  a  board  of  three  directors;  one  elected  each  year,  to 
serve  three  years.  The  directors  elect  one  of  their  number  clerk,  and 
manage  the  district  affairs  under  direction  of  township  board,  employ 
qualified  teachers,  and  take  census  of  children  between  5  and  21. 

The  township  board  control  central  or  high  schools  when  established; 
may  grade  subdistrict  schools,  assign  scholars  to  primary  schools,  and 
regulate  admission  to  graded  schools.  They  may  appoint  an  acting 
manager  and  establish  one  or  more  separate  schools  in  each  district  for 
colored  children  when  the  number  exceeds  20,  but  if  the  number  is  too 
small  for  a  separate  school  they  may  be  admitted  to  other  schools.  They 
may  exclude  children  under  six  in  cities  or  towns  of  1,000  or  more  in- 
habitants. 

Township  and  city  boards  prescribe  the  studies  to  be  pursued  ani 
the  text  books  to  be  used. 

The  State  school  fund  is  to  be  used  for  payment  of  teachers,  but  n<y 
teacher  is  entitled  to  pay  until  reports  are  made ;  no  township  is  entitled 
to  api>ortionment  unless  at  least  24  weeks'  school  has  been  kept  up,  and 
no  district,  unless  an  enumeration  of  its  youth  has  been  taken  and  re- 
turned. 

Cities  of  less  than  40,000  may  levy  a  school  tax  of  4  mills ;  of  40,000 
and  less  than  100,000,  3  mills ;  of  100,000  or  more,  2  mills ;  and  are  to 
maintain  schools  not  less  than  24  nor  more  than  44  weeks  each  year. 

The  school  month  is  4  weeks  of  5  days  each.  Upon  demand  of  75 
voters,  German  is  to  be  taught.  The  schools  are  to  be  free  to  all  chil- 
dren resident  in  district  between  0  and  21  years  of  age,  and  persons 
having  children  between  8  and  14  years  of  age  are  required  to  send  them 
to  a  common  school  at  least  12  weeks  in  each  year,  unless  otherwise  in- 
structed or  excused  by  the  school  board.  Without  such  schooling  no 
child  under  14  may  be  employed  for  labor  during  school  hours. 

City  and  county  teachers'  institutes  are  provided  for,  and  during  the 
session  of  the  former  all  teachers  of  common  schools  within  the  county 
may  dismiss  their  schools  to  attend  the  institute.  City  boards  may  also 
allow  their  teachers  to  attend. 
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OREGON. 

The  constitution  requires  the  establishment  of  ^'  a  regular  and  uuifonn 
system  of  common  schools,"  and  that  the  income  of  the  school  fund  shall 
be  distributed  to  the  districts  according  to  the  nuiliberof  children  therein 
between  the  ages  of  4  and  20  years,  to  be  applied  to  the  support  of  the 
oommon  schools  and  the  purchase  of  snitable  libraries  and  apparatns. 

School  laics,  1878. 

The  State  superintendent  is  elected  by  the  i)eople  for  four  years,  with 
usual  powers  and  duties. 

The  governor,  secretary  of  state,  and  State  superintendent  constitute 
the  State  board,  who  are  to  prescribe  niles  for  the  general  government 
of  schools,  to  secure  regularity  of  attendance,  j>reveut  truancy,  and  pro- 
mote the  interests  of  the  schools,  to  sit  as  State  board  of  examiners 
and  grant  State  diplomas  and  certificates. 

A  county  superintendent  is  elected  by  i>eople  for  two  years,  who  has 
supervision  of  schools  in  count>' ;  is  to  lay  off  county  into  districts  and 
change  or  alter  same  and  examine  teachers. 

Organized  districts  are  to  hold  their  annual  meeting  in  March  and 
choose  a  clerk  and  three  directors,  one  director  to  be  elected  each  year 
for  3  years. 

The  directors  are  to  provide  school-houses,  take  care  of  and  furnish 
the  same,  when  instructed  by  major  vote  of  district ;  employ  teachers, 
and  maintain  high  school  six  months  in  districts  where  the  number  of 
school  childi-en  is  1,()00  or  more. 

Any  citizen  who  has  resided  in  the  district  30  days  next  preceding 
the  meeting  may  vote.  Widows  having  childi*en  of  school  age  and 
taxable  property  may  also  vote. 

The  schools  are  to  be  free  to  all  persons  resident  in  district  between  6 
and  21.  A  school  quarter  is  12  weeks  or  60  days,  and  no  district  may 
receive  its  portion  of  the  school  fund  unless  it  reports,  by  the  first  Mon- 
day of  March,  that  it  has  htul  a  school  of  that  duration. 

Text  books  determined  by  State  board  on  vote  of  majority  of  county 
superintendents. 

Institutions  for  deaf  and  dumb  and  blind  are  provided  for  under  con- 
trol of  State  boanl. 

Enumeration  of  cliildren  between  4  and  21  t.aken  by  district  clerk. 

PENNSYLVANIA. 

The  constitution  requires  **  the  support  and  maintenance  of  a  thor- 
ough and  eftieient  system  of  comniou  schools,  wherein  all  the  children  of 
this  Commonwealth  above  the  age  of  six  years  may  be  educated,"^  and 
an  appropriation  of  at  least  one  million  dollars  each  year  ihv  that  i)ur- 
pose.  Women  21  years  of  a^e  and  upwards  are  eligible  to  otiiee  under 
the  school  laws.    A  impropriations  to  sectarian  schools  are  forbidden. 
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Imits  an  compiled  by  State  superintendeyit. 

The  State  superintendent  is  appointed  by  the  governor  for  term  of 
four  years,  with  usual  powers  and  duties. 

County  superintendents  are  elected  triennially  by  viva  voce  vote  in 
convention  of  district  directors. 

Cities  and  boroughs  of  over  7,000  inhabitants  may  have  their  own 
superintendent,  to  be  elected  for  3  years  by  school  directors  of  same. 

Every  township,  borough,  or  city  constitutes  a  school  district.  In 
every  city  or  borough  which  consists  of  more  than  one  ward,  each  ward 
is  a  school  district.  Independent  districts  may  be  formed  and  abol- 
ished by  the  court  of  quarter  sessions. 

School  districts  are  bodies  corporate,  and  may  purchase  and  hold  real 
and  personal  estate  necessary  for  the  support  and  establishment  of 
schools,  and  sell  and  dispose  of  the  same  when  not  needed  for  such  pur- 
pose. 

Each  district  is  to  elect  six  directors,  one-third  to  be  elected  each  year 
for  three  years.  The  directors  ai*e  to  organize  and  choose  a  clerk  *  and 
treasurer. 

.The  board  exercise  general  supervision  over  the  schools;  appoint  all 
teachers  and  fix  their  comi)ensation.  They  shall  establish  a  sufficient 
number  of  schools  for  the  education  of  all  persons  between  6  and  21  in 
their  districts  who  may  apply  for  admission.  The  number,  location,  size, 
and  arrangement  of  school-houses  are  in  their  discretion.  They  shall 
direct  what  branches  are  to  be  taught  and  the  books  to  be  used — books 
not  to  be  changed  oftener  tban  once  in  five  years. 

They  may  grade  schools  and  prescribe  qualifications  of  admission 
thereto ;  establish  separate  schools  for  colored  children  whenever  they 
can  be  located  so  as  to  accommodate  20  or  more  scholars.^ 

The  school  month  is  22  days.  Less  than  110  days  of  school  will  not 
entitle  a  district  to  share  of  State  moneys. 

The  directors  determine  the  amount  of  school  tax  to  be  levied,  which, 
with  amount  received  from  State  appropriation  and  from  other  sources, 
must  be  sufficient  to  maintain  schools  for  not  less  than  5  nor  more  than 
10  months  each  year. 

State  moneys  are  apportioned  according  to  the  number  of  taxables 
in  each  district. 

In  cities  or  boroughs  divided  into  wards  the  ward  directors  exercise 
the  powers  and  duties  of  school  directors  as  regards  the  erection  and 
repair  of  houses  and  i)roviding  lots,  and  the  levy  of  taxes  therefor.  All 
other  duties  are  to  be  performed  by  a  board  of  controllers,  consisting 
of  the  directors  of  each  ward.  Whenev^er  the  directors  of  each  district 
shall  convey  to  such  board  of  controllers  all  district  pix)perty,  the  city 

.  ^  In  practice,  the  clerk  is  the  acting  superintendent  of  the  schools  of  the  district. 

*The  law  seems  to  require  the  establishment  of  separate  schools  where  90  or  more 
scholars  can  be  accommodated.*  Where  this  number  cannot  be  collected  into  one  school 
there  is  no  law  which  excludes  them  from  the  otUer  public  schools. 
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or  borough  shall  thereafter  constitute  but  one  district,  the  number  of 
directors  from  each  ward  not  to  exceed  3. 

RHODE  ISLAND. 

The  constitution  declares  that,  "  the  diffusion  of  knowledge,  as  weU 
as  of  virtue,  among  the  people  being  essential  to  the  preservation  of 
their  rights  and  liberties,  it  shall  be  the  duty  of  the  general  assembly  to 
promote  public  schools,  and  to  adopt  all  means  which  they  may  deem 
necessary  and  proper  to  secure  to  the  people  the  advantages  and  oppor- 
toDities  of  education." 

School  lawSy  1874. 

The  State  board  of  education  consists  of  the  governor,  lieutenant 
governor,  and  one  member  from  each  county  except  Providence,  which 
has  two,  to  be  elected  by  the  general  assembly,  two  each  year. 

Tlie  board  elect  annually  a  State  commissioner,  who  is  charged  with 
the  usual  duties  and  under  direction  of  State  board  is  to  secure  uniform- 
ity in  text  books. 

Any  town  may  establish  and  maintain  schools  with  or  without  forming 
school  districts,  and  may  provide  suitable  houses  in  all  the  districts, 
but  districts  which  have  provided  suitable  houses  are  not  to  be  again 
taxed  for  such  purpose. 

Each  town  is  to  elect  a  school  committee  of  not  less  than  3,  one-third 
to  be  elected  each  year  for  tenn  of  three  years,*  and  may  elect  a  superin- 
tendent of  schools;  failing  to  do  so,  its  school  committee  must  appoint 
one.  Districts  elect  a  moderator,  clerk,  treasurer,  collector,  and  one  or 
three  trustees.  Joint  school  districts  with  2  trustees  are  provided  for. 
Voters  in  town  may  vote  in  district  of  residence ;  none  but  taxpayers 
may  vote  on  question  of  tax  or  expenditure  of  money  raised  thereby. 
The  powers  of  districts  when  formed,  or  of  the  towns  when  not  divided, 
are  the  usual  powers  under  the  New  England  system.  The  voters  of  the 
district,  whether  it  be  a  part  only  or  the  whole  town,  control  the  school 
affairs.  The  district  trustees  are  the  executive  officers  of  the  district, 
while  the  town  committee  have  general  supervision  of  schools  and, 
where  town  is  not  divided,  powers  of  trustees. 

'So  person  can  be  excluded  from  any  public  school  in  the  district  of 
residence  on  account  of  race  or  color,  or  on  account  of  being  over  15  years 
of  age,  or  otherwise,  except  by  some  general  regulation  applicable  to  all. 
Every  school  aided  by  the  State  is  to  be  visited  by  the  town  committee. 
State  board,  or  State  commissioner. 

If  any  districts  neglect  to  organize,  or  for  seven  months  neglect  to 
employ  teachers  and  establish  schools,  the  town  committees  are  to  act 
for  them. 

Schools  in  the  city  of  ProvidenciB  are  governed  by  ordinances  of  city 
authorities. 

^Woiueu  are  eligible  to  school  coiumitteei}. 

6  CI  •  ^^^^ 
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Of  the  income  of  the  State  school  fund  $(K),000  are  to  be  apportione<3 
annually,  $G3,000  according  to  the  number  of  children  under  15  an<] 
$27,000  according  to  number  of  districts.  This  State  money  goes  t< 
teachers  only.  Xo  town  is  entitled  to  any  share  unless  it  shall  raise 
an  equal  amount  by  tax.  When  the  schools  are  maintained  by  organizec 
districts,  the  town's  proportion  of  the  $63,000  is  to  be  divided  amon| 
the  districts,  one-half  equally  and  one-half  in  proportion  to  average 
attendance,  and  its  share  of  the  $27,000  equally  among  the  district's. 

State  assistance  towards  the  formation  of  town  libraries  as  means  oi 
education  is  authorized  by  a  law  of  1875. 

SOUTH  CAROLINA. 

The  constitution  provides  for  a  State  superintendent  to  be  elected  a; 
other  State  officers,  also  for  the  election  of  a  commissioner  for  eacli 
county  biennially,  said  commissioners  to  constitute  the  State  board  oi 
education,  with  the  State  superintendent  as  chairman.  It  also  requires 
the  legislature  to  provide  f»r  a  liberal  and  uniform  system  of  free  public 
schools,  to  provide  for  the  compulsory  attendance  at  some  public  or  pri 
vate  school  of  all  chiklien  between  6  and  16,  not  physically  or  mentally 
disabled,  for  a  term  equivalent,  at  least,  to  24  months,  to  levy  a  tax  foj 
support  of  schools  on  all  taxable  property  and  a  per  capita  tax  of  $1  oi 
every  male  over  21.  It  also  provides  for  the  establishment  of  a  State 
normal  school,  the  education  of  the  deaf  and  dumb  and  blind,  a  State 
reform  school  for  juvenile  offenders,  for  the  organization  of  an  agricult 
ural  college  in  connection  with  the  State  university,  and,  further,  thai 
all  universities,  colleges,  or  public  schools  supported,  in  whole  or  in  part 
by  the  State  shall  be  free  and  open  to  all  the  children  and  youth  of  the 
State  without  regard  to  race  or  color. 

ScJiool  latcs,  1878. 

The  State  board  is  an  ad\isory  body  to  State  superintendent,  and 
hears  appeals  from  county  boards.  The  State  superintendent  and  foui 
persons  appointed  by  governor  constitute  State  board  of  examiners. 

The  board  of  examiners  prescribe  and  enforce  course  of  study  in  puh 
lie  schools  and  uniform  series  of  text  books,  not  to  be  changed  for  five 
years  without  i)ermi8sion  of  the  general  assembly. 

The  county  commissioner  and  two  persons  appointed  \)y  State  board 
constitute  county  board  of  examiners. 

The  county  board  lay  off  county  into  convenient  school  districts  BXkd 
appoint  for  each  school  district  a  board  of  3  trustees  to  sei*ve  2  years, 
who  are  to  provide  houses,  employ  qualified  teachers,  and  have  care  oi 
district  affairs. 

The  school  year  begins  November  1.  The  county  board  are  to  limit 
school  terms  according  to  fund.  All  contracts  in  excess  of  funds  appor- 
tioned are  void. 
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The  sclioo  commissioner  of  the  county  of  Charleston  is  to  organize 
and  have  charge  of  schools  outside  of  the  city. 

For  the  city  of  Charleston  there  is  a  city  board,  consisting  of  one  from 
each  ward,  who  are  to  elect  a  chairman,  clerk,  and  superintendent,  and 
have  charge  and  control  of  the  city  schools. 

The  State  school  tax  is  one  mill  and  the  poll  tax  of  81. 

TENNESSEE. 

The  constitution  of  1870  declares  it  to  be  "  the  duty  of  the  general 
assembly  in  all  future  periods  of  this  government  to  cherish  literature 
aud  science."  It  provides  for  a  perpetual  school  fund,  the  interest  of 
vbich  is  to  be  applied  "to  the  sui>port  and  encouragement  of  common 
schools  tliroughout  the  State,  and  for  the  equal  benefit  of  all  the  jjeople 
tliereof ; "  no  part  of  said  fund  to  be  diverted  to  any  other  purpose.  It 
further  provides  that  "no  school  established  or  aided  under  this  section 
shall  allow  white  and  negro  children  to  be  received  an  scholars  together 
in  the  same  school.'' 

School  laws  0/1873,  as  amended  to  1879. 

The  Stat^  superintendent  is  appointed  by  the  governor  and  senate 
lor  a  term  of  two  years,  and  charged  with  the  usual  duties.^ 

A  county  superintendent  is  ai)pointe<l  by  the  county  court  biennially, 
with  general  suj^ervision  of  county  schools.  One  of  his  duties  is  "  to 
suggest  to  district  directors  such  changes  as  may  be  necessary  to  secure 
uniformity  in  the  course  of  study,  when  it  can  be  done  without  expense 
to  parents." 

Districts  to  be  constituted  as  now  or  as  they  may  hereafter  ba  estab- 
lished. 

On  the  first  Thursday  in  August  the  qualified  voters  of  each  district 
are  to  elect  a  board  of  three  directors  for  the  t(»rm  of  three  years,  one  to 
be  elected  each  year.  If  the  district  fails  to  ele<;t,  the  county  superin- 
tendent to  appoint.  Directors  are  to  be  residents  of  the  district ;  teach- 
ers not  eligible.  The  directors  have  charge  and  control  of  schools  in 
•listrict  under  supervision  of  county  superintendent. 

The  schools  are  to  be  free  to  all  persons  between  G  and  21  resident  in 
the  district ;  white  and  colored  to  be  8ef)arate. 

The  branches  to  be  taught  are  orthography,  reading,  writing,  arith- 
metic, grammar,  geograi)liy,  elementary  geology  of  Tennessee,  history 
of  the  United  States,  vocal  music,  and  elementary  principles  of  agricult- 
ure. No  other  branches  to  be  introduced  except  by  local  taxation  or 
payment  of  tuition. 

^Vhere  the  number  of  scholars  is  sufficient,  preference  is  to  be  given 
to  graded  schools.    The  consolidation  of  public  schools  with  private 

'A  State  board  of  education  for  the  establisliment  and  care  of  normal  schools  was 
ff^ated  in  1875,  aud  succeeded  in  establislvinjc  a  good  normal  college  at  Njishville,  but 
tbe  legislature  has  faile<l  to  render  it  any  pecuniary  ai<l. 
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stitution,  or  by  reason  of  danger  from  hostile  Indians  or  prevalence  of 
contagions  or  infectious  disease.  Xo  indication  of  such  requirement 
appears  in  the  new  law. 

VERMONT, 

Tiic  constitution  declares  that  "laws  for  the  encouragement  of  virtue 
and  the  prevention  of  vice  ought  to  be  constantly  kept  in  force  and 
duly  executed.  And  a  competent  number  of  schools  ought  to  be  main- 
tained in  each  town  for  the  convenient  instruction  of  youth,  and  one  or 
more  grammar  schools  be  incorporated  and  properly  supported  in  each 
county  in  the  State." 

School  laws  of  1874,  as  subsequently  amended. 

A  sui)erintendent  of  education  is  elected  biennially  by  the  legislature 
for  the  State.  Each  town  also  elects  a  superintendent  of  common 
schools,  and  these  superintendents  in  each  county  are  to  meet  annually 
at  the  county  seat,  prepare  a  series  of  questions  for  the  examination  of 
teachers,  fix  a  standard  of  qualifications,  and  choose  by  ballot  one  of 
their  number  and  two  practical  teachers  of  the  county  to  constitute  an 
examining  board  to  determine  upon  a  series  of  text  books. 

Each  organized  town  is  to  maintain  and  support  one  or  more  schools 
under  competent  teachers,  and  may  establish  central  or  high  schools 
for  advanced  pupils  and  elect  prudential  committee  therefor;  each 
pupil  from  other  towns  to  be  charged  tuition  fee,  to  be  fixed  by  such 
committee. 

The  towns  are  the  i)rimary  authority,  but  may  form  school  districts. 

When  districts  are  formed  they  are  to  elect  officers,  among  which  is 
a  prudential  committee  of  one  or  throe;  all  officers  must  be  legal  voters. 
Voters  in  town  meetings  may  vote  in  district  of  residence. 

The  powers  of  the  town  superintendent  and  district  and  prudential 
committee  are  the  same  as  in  the  other  Kow  England  States. 

If  the  district  neglects  to  comply  with  the  requirements  of  the  laws, 
the  selectmen  of  the  town  are  to  appoint  new  officers,  who  are  to  open 
and  keep  up  schools  at  expense  of  district,  and  assess  tax  therefor.  A 
town  tax  of  nine  cents  on  each  $1  of  the  list  is  to  be  levied,  including 
one-half  the  interest  on  the  United  States  deposit  fund.  Towns  may 
raise  such  additional  sum  as  they  please.  No  district  entitled  to  share 
unless  schools  are  taught  two  terms  of  10  weeks  each.  School  week,  5 
days;  school  month,  4  weeks.  I'owns  may  alx)lish  districts  and  assume 
control  of  schools. 

VIRGINIA. 

Tlie  constitution  provides  for  the  election  by  the  general  assembly  of 
a  State  superintendent  for  a  term  of  four  years ;  for  a  board  of  educa- 
tion, to  consist  of  the  governor,  attorney  general,  and  State  superin- 
tendent; for  county  superintendents,  to  be  appointed  by  the  State 
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board,  subject  to  conflrination  by  the  senate,  and  for  division  of  towTi- 
8hips  into  school  districts  of  not  less  than  100  inhabitants,  and  in  each 
district  a  board  of  three  trnstees,  with  terms  so  arranged  that  one  shall 
be  elected  each  year. 

It  also  requires  the  general  assembly  to  establish  a  uniform  system  of 
free  public  schools,  to  be  introduced  into  all  the  counties  of  the  State; 
authorizes  laws  to  prevent  parents  and  guardians  from  allowing  their 
children  to  grow  up  in  idleness  and  vagrancy;  the  establishment  of 
normal  and  agricultural  schools  and  such  grades  of  schools  as  may  be 
for  the  public  good.  It  requires  the  State  board  to  provide  for  uni- 
formity of  text  books  and  the  furnishing  of  school-houses  with  the 
necessary  apparatus  and  a  library ;  makes  provision  for  a  State  literary 
fund,  the  interest  of  which,  with  the  capitation  tax  and  an  annual  tax 
of  from  1  to  5  mills,  is  to  be  for  the  equal  benefit  of  all  the  people  of  the 
State,  to  be  divided  according  to  the  number  of  children  between  5 
and  21. 

It  requires  provision  to  be  made  for  the  supply  of  text  books  to  pupils 
whose  parents  are  unable  to  supply  them  and  authorizes  each  district  to 
raise  additional  sums  by  tax  for  support  of  public  schools,  not  to  exceed 
5  mills  in  any  one  year,  the  general  assembly  to  fix  salaries  of  school 
officers  and  make  all  needful  laws  to  carry  these  provisions  into  effect. 

School  laics,  1878. 

The  State  board  is  authorized  to  make  by-laws  and  regulations  for 
carrying  into  effect  the  school  laws,  decide  upon  appeals  from  decisions 
of  State  superintendent,  regulate  all  matters  arising  under  school  sys- 
tem not  otherwise  provided  for,  invest  school  fund,  and  audit  all  claims 
paid  out  of  State  fund. 

The  State  superintendent  is  to  determine  true  intent  and  meaning  of 
tlie  school  laws,  see  that  laws  and  regulations  are  faithfully  executed, 
and  has  general  charge  and  supervision  of  system. 

County  superintendents  are  charged  with  the  usual  duties.  There  is 
also  provision  for  a  county  school  board  composed  of  the  county  super- 
intendent and  district  tnistees,  to  care  for  county  school  property.  Dis- 
trict trustees  are  to  be  appointed  by  joint  action  of  the  county  superin- 
tendent, county  judge,  and  attorney.  They  are  to  be  residents  of  the 
district,  elect  a  president  and  clerk  of  their  own  number,  and  have  charge 
of  district  affairs.  They  are  to  provide  suitable  school-houses  and  ap- 
purtenances according  to  exigencies  of  the  district  and  means  at  their 
disposal,  no  house  to  be  erected  unless  with  approval  of  county  super- 
intendent. Incoq^orated  towns  of  500  to  5,000  inhabitants  may  consti- 
tute school  districts,  and  through  their  councils  appoint  boards  of  school 
trustees. 

No  district  is  entitled  to  share  of  school  fund  until  houses  are  pro- 
vided, nor  unless  five  months'  school  has  been  maintained  the  current 
year. 
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The  public  schools  are  to  be  free  to  all  residents  of  the  district  be- 
tween 5  and  21.  White  and  colored  are  to  be  separate,  but  under  thie 
same  general  regulations  as  to  management,  usefulness,  and  efficiency- 
Schools  must  have  an  average  attendance  of  not  less  than  20,  to  be 
wholly  supported  by  the  State,  but  the  trustees,  with  consent  of  county 
superintendent,  may  legalize  a  school  where  the  average  attendance  is 
not  less  than  15.  An  average  of  attendance  of  not  less  than  10  may  be 
allowed  where  two-thirds  of  support  is  from  other  than  State  funds. 

The  branches  taught  are  limited  to  orthography,  reading,  writing, 
arithmetic,  grammar,  and  geography,  unless  by  special  regulation  of 
State  board.  Preference  to  be  given  to  graded  schools  where  number 
is  sufficient. 

Any  district  board  may  admit  into  any  one  of  the  public  schools  in- 
struction to  qualify  pupils  to  become  teachers  or  to  enter  colleges  or  the 
higher  institutions  of  learning,  and  require  therefor  a  tuition  fee  not  ex- 
ceeding $2.50  a  month. 

County  and  district  taxes  are  not  to  exceed  10  cents  on  $100,  except 
in  Alexandria  County,  where  50  cents  may  be  levied  by  a  three-fourths 
vote. 

« 

The  number  of  schools  is  to  be  acconling  to  the  available  funds  to  be 
distributed  by  the  State  board  in  proportion  to  number  of  children  be- 
tween 5  and  21. 

Cities  of  10,000  or  more  inhabitants  are  of  the  first  class ;  cities  of  less 
than  10,000  are  of  the  second  class. 

Every  city  is  a  district,  or,  if  divided  into  wards,  each  ward  is  a  dis- 
trict.   All  the  trustees  constitute  the  city  board. 

The  State  board  to  appoint  a  superintendent  for  cities  of  the  first  class. 
The  city  boards  are  to  prescribe  the  number  and  size  of  districts  until 
divided. 

The  city  school  tax  is  not  to  exceed  3  mills. 

WEST  VIRGINIA. 

Article  VII  of  the  constitution  provides  for  a  State  superintendent,  to 
be  elected  for  four  years,  for  a  poll  tax  of  $1,  and  State  tax  not  to  exceed 
95  cents  on  $100.  Article  XII,  for  a  thorough  and  efficient  system  of  free 
schools,  to  be  under  supervision  of  State  superintendent;  authorizes  leg, 
islature  to  pro\ide  for  county  superintendents  and  other  officers ;  pro- 
vides for  State  school  fund,  and  makes  governor.  State  superintendent- 
auditor,  and  treasurer  the  board  of  school  fund ;  directs  present  school 
districts  to  remain  until  changed  by  law :  requires  legislature  to  appro- 
priate for  support  of  free  schools  the  interest  of  school  fund,  net  proceeds 
of  all  fines  and  forfeitures  and  of  taxes  provided  for  by  constitution,  and 
to  provide  that  the  people  in  each  county  and  district  shall  raise  such 
proportion  as  shall  be  prescribed  by  law ;  white  and  colored  schools  toT)e 
separate ;  and  that  no  independent  school  district  shall  be  formed  with* 
out  the  consent  of  the  district  or  districts  out  of  which  it  shall  be  formed. 
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School  laics  J  1877. 

The  term  district  is  defined  to  mean  that  division  of  teixitory  which 
under  the  old  constitution  was  known  as  a  township,  and  is  to  be  pre- 
sided over  by  a  board  of  education ;  independent  district,  a  division  of 
territory  designated  by  special  act  of  legislature ;  a  subdistrict  is  a  sub- 
(linsion  of  a  district,  presided  over  by  a  trustee. 

Tlie  county  superintendent  is  to  be  electe<l  biennially  at  the  general 
election.  At  the  same  time  the  voters  of  each  district  are  to  elect  a 
president  and  two  commissioners,  who  are  to  constitute  the  <listrict 
boanl,  and  also  by  vote  determine  question  of  tax  or  no  tax. 

The  district  board  are  to  appoint  3  trustees  for  each  subdistrict,  one 
to  be  appointed  eaeh  year  for  3  years. 

The  district  board  are  to  determine  number  and  salary  of  teachers,  to 
appoint  a  secretary  not  a  member  of  board,  and  shall  cause  to  be  kept 
up  a  sufficient  number  of  schools  for  all  persons  entitled  to  attend ;  i.  e., 
all  youth  between  G  an<l  21. 

The  trustees  are  under  supervision  and  control  of  board.  Trustees 
appoint  teachers  to  be  appro  veil  by  boanl,  and  may  remove  same,  subject 
to  appeal  to  board.  Que  or  more  schools  to  be  established  in  every  sub- 
district  for  colored  children  when  the  number  exceeds  25.  The  trustees 
of  two  or  more  districts  may  unite  to  establish  colored  schools.  AVhen- 
ever  the  benefit  of  free  schools  is  not  secured  as  aforesaid  to  colored 
children,  the  fund  is  to  be  divided  in  proportion  to  white  and  coloreil  and 
their  proportion  expended  by  district  board  for  the  benefit  of  the  colored 
children. 

The  school  year  commences  September  1 ;  school  month  is  22  days — 
20  days  school  and  2  days  institute.  The  district  board  may  establish 
graded  and  high  schools,  but  must  first  submit  (luestion  to  voters  of  dis- 
trict. 

The  county  sui)erintendent  and  2  teachers  constitute  a  board  of  exam- 
iners to  examine  teachers ;  an  examination  fee  of  $1  is  charged  and  ap- 
plied to  payment  of  two  examiners.  Teachers  required  to  have  certifi- 
cate of  county  examiners,  diploma  of  State  normal  school,  or  certificate 
from  State  board.  Each  teacher  required  to  attend  institute  2  days 
each  month. 

The  president  of  board  to  examine  school-houses  once  each  year  and 
report  condition  to  board.  Plans  for  new  houses  to  be  approved  by 
county  superintendent.  District  board  may  levy  tax  not  exceeding  40 
cents  on  $100  in  any  one  year  for  building  fund ;  also,  to  levy  such  tax 
as  with  State  funds  will  keep  up  schools  for  4  months  each  year,  but  not 
to  exceed  50  cents  on  $100.  Voters  may  authorize  school  for  more  than 
4  months,  and  board  levy  tax  therefor.  Text  books  for  the  State  schools 
are  prescribed  by  statute,  and  county  superintendents  are  to  see  that 
these  are  used  and  no  others  introduced.  The  State  school  tax  is  10 
cents  on  each  8100,  to  be  added  to  the  interest  on  the  State  school  fund 
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and  other  sources  of  revenue  and  applied  to  the  support  of  free  schools^ 
and  to  no  other  purpose  whatever. 

M^ISCONSIN. 

Article  X  of  the  constitution  provides  for  a  State  school  fund ;  requires 
the  legislature  to  provide  for  a  system  of  district  schools,  as  nearly  uni- 
form as  practicable,  to  be  free  to  all  children  between  4  and  21 ;  that 
each  town  and  city  shall  raise  for  public  school  purposes  an  amount  equal 
to  one-half  of  amount  received  from  Stat«,  and  vests  supervision  of  pub- 
lic instruction  in  a  State  superintendent  and  such  other  officers  as  the 
Icfjislature  may  direct. 

Law  of  1878, 

The  State  superintendent  is  elected  by  the  i>eople  biennially,  and 
county  superintendents  in  same  manner. 

The  district  system  is  in  force  in  this  State.  A  town,  if  it  so  votes, 
may  be  one  district,  and  the  districts  in  it  subdistricts,  or  it  may  be 
divided  into  districts.  In  the  one  case  the  town,  and  in  the  other  the 
district,  controls  the  schools. 

Each  district  elects  a  director,  treasurer,  and  clerk  for  three  years,  one 
to  be  elected  each  year. 

The  district  may  levy  tax  for  teachers'  wages  of  $350  for  15  scholars 
or  less,  $450  when  over  15  and  less  than  30,  and  $500  when  fix)m  30  to 
40;  for  maps,  &c.,  $75;  and  for  library,  $100. 

The  director,  treasurer,  and  clerk  constitute  district  board,  and  must 
act  as  a  board.  May  levy  tax,  if  district  neglect;  determine  text  books, 
not  to  be  changed  for  three  years ;  employ  teachers ;  and  exercise  general 
powers  of  district  boaitls. 

Any  town  may  by  vote  establish  high  schools,  the  officers  to  be  the 
same  as  in  a  district  and  to  constitute  a  high  school  board. 

When  town  system  is  adopted  the  subdistricts  are  to  choose  a  clerk, 
and  the  clerks  constitute  the  town  board.  The  town  board  are  to  choose 
a  president,  vice  president,  and  secretary,  who  are  to  be  the  executive 
committee,  the  secretary  to  supervise  the  schools.  Ample  powers  for 
the  establishment,  iiiaintenanee,  and  control  of  schools  are  given  to  such 
town  l)oards. 

ARIZONA. 

Scliool  laics,  1875-1879. 

The  governor,  sui)erintendent  of  public  instniction,  and  treasurer 
constitute  the  territorial  board  of  education,  the  governor  being  presi- 
dent and  the  superintendent  secretary.  The  probate  judge  of  each 
county  is  ex  officio  county  superintendent. 

A  board  of  examiners  is  appointed  by  the  territorial  superintendent 
for  each  county,  the  county  superintendent  to  be  chairman  of  the  board. 
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Counties  are  divided  into  districts.  The  county  superintendent  may 
form  new  districts  upon  petition. 

The  territorial  superintendent  is  to  apportion  school  money  to  the 
counties  under  the  supervision  of  the  territorial  board,  according  to 
tlie  average  attendance  for  the  three  months  pnor  to  January  1  of  each 
year,  and  the  county  superintendent  t^  the  districts  in  same  manner. 

At  each  general  election  the  voters  of  the  district  are  to  elect  three 
trustees,  who  elect  a  clerk  and  treasurer  of  their  own  number  and  con- 
trol district  affairs. 

Schools  are  to  be  kept  open  three  months  each  year.  The  school 
month  is  four  weeks  of  live  days  each. 

Text  books  are  prescribed  by  board  of  education.  The  territorial  tax 
is  15  cents  on  $100  and  the  county  tax  not  less  than  50  nor  more  than  80 
ceuts. 

A  census  of  children  between  6  and  21  is  taken  annually  by  census 
marshal  appointed  by  trustees. 

DAKOTA. 

Laws  of  1877. 

A  territorial  superintendent  is  appointed  for  two  years  by  the  gov- 
ernor and  council. 

A  county  superintendent  is  elected  by  people  biennially. 

He  is  to  divide  county  into  districts  and  apportion  money  to  same 
according  to  number  of  children  between  5  and  21,  examine  teachers, 
and  have  general  sui>ervision  of  schools  of  county. 

Each  district  at  its  annual  meeting  elects  a  director,  clerk,  and  treas* 
iirer,  who  are  to  be  qualified  voters  and  constitute  the  district  board, 
one  to  be  elected  each  year  for  three  years. 

The*  districts  locate  houses  and  have  control  of  schools.  May  vote 
tax  not  to  exceed  2  per  cent,  for  building  fund,  2  per  cent,  for  teachers' 
fund,  1  per  cent,  for  furnishing  houses,  and  825  for  library.  A  scholas- 
tic census  is  made  annually  by  the  clerk  of  each  district.  A  county  tax 
of  Jl  on  each  elector  and  3  mills  on  the  dollar  of  taxable  property  to 
be  levied  annually  for  school  purposes,  and  to  be  distributed  to  distncts 
iu  the  proportion  of  their  school  population. 

County  teaehers'  institutes  are  to  be  held,  and  an  annual  territorial  one. 

Text  books  may  be  prescribed  by  the  territorial  and  county  super- 
intendents and  district  school  otiicers  in  conjunction,  not  to  be  changed 
for  three  years. 

DISTRICT   OF   COLUMBIA. 

The  school  laws  of  the  District  of  Columbia  are  found  in  acts  of  Con- 
grefis  and  the  ordinances  of  the  cities  of  Washington  and  Georgetown 
prior  to  June  1,  1871,  the  acts  of  the  legislative  assembly  from  that 
date  to  June  20,  1874,  when  it  was  abolished,  and  orders  of  the  District 
commissioners  since  that  date.    At  that  time  the  white  schools  were 
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under  the  control  of  three  boards  of  trustees,  one  for  Washington,  one 
for  Georgetown,  and  another  for  the  county.  The  colored  schools  were 
placed  by  act  of  Congress  under  a  special  board  of  trustees,  with  almost 
unlimited  powers. 

Subsequent  to  July  1,  1874,  the  District  commissioners  assumed  the 
authority  to  consolidate  these  four  boards  into  one  consisting  of  19 
trustees,  11  to  be  residents  of  Washington,  3  of  Georgetown,  and  5  of 
the  county.  This  continued  until  the  act  of  Congress  of  June  11,  1878, 
section  6  of  which,  so  far  as  it  relates  to  the  public  schools,  provides — 

That  from  and  after  July  1,  1878,  *  »  •  tlio  board  of  school  trustees  shall  bo 
abolislicd,  and  all  the  powers  and  duties  now  exercised  by  them  shall  be  transferred 
to  the  said  conunissiouers  of  the  District  of  Columbia,  who  shall  have  authority  to 
employ  such  officers  and  agents  and  to  adopt  such  i^rovisions  as  may  be  necessary  to 
carry  into  execution  the  powers  and  duties  devolved  upon  them  by  this  act. 

This  is  plain  and  explicit,  and  no  doubt  could  arise  as  to  its  meaning 
if  it  ha<l  stopped  there,  but  this  clause  follows : 

And  the  commissioners  of  the  District  of  Columbia  shall  from  time  to  time  appoint 
19  persons,  actual  residents  of  the  District  of  Columbia,  to  constitute  the  trustees  of 
public  schools  of  said  District,  who  shall  serve  without  comi>ensation  and  for  such 
terms  as  the  commissioners  shall  fix.  Said  tnistees  shall  have  the  powers  and  perform 
the  duties  in  relation  to  the  care  and  management  of  the  public  schools  which  are  now 
authorized  bv  law. 

In  one  breath  the  existing  board  of  tiHist^es  is  abolished  and  their 
powers  and  duties  transferred  to  and  vested  in  the  commissioners  of  the 
District,  who  may  employ  the  necessary  officers  and  agents  to  carry  the 
same  into  effect;  and  in  the  next  it  restores  the  board  and  provides 
that  they  shall  have  the  powers  and  perform  the  duties  which  are  now 
authorized  by  law.  Does  the  last  repeal  the  first,  or  are  the  trustees 
merely  the  "agents  and  officers"  through  whom  the  commissioners 
may  act!  Taking  either  clause  by  itself  there  is  no  difficulty  of  con- 
struction, while  taking  both  together  there  is  a  manifest  conflict.  • 

As  a  matter  of  fact,  the  schools  have  continued  tinder  the  system 
which  has  grown  up  under  the  action  of  the  old  boards  of  trustees. 
The  order  of  September  9, 1874,  consolidating  the  then  existing  boards, 
was  a  virtual  repeal  by  the  commissioners  not  only  of  then  existing 
District  laws  but  of  acts  of  Congress ;  and  if  they  are  vested  with  this 
authority  it  may  not  be  easy  to  define  what  laws  are  in  force. 

IDAHO. 

The  school  laws  in  fon^e  in  1870  make  the  controller  of  the  Territory 
ex  officio  sui)erintendeut  of  education  and  the  county  auditor  county 
sui)erintendent.* 

The  county  commissioners  are  to  appoint  an  examiner,  who,  with 
the  county  superintendent,  is  to  examine  teachers. 

Each  county  may  be  divided  into  convenient  districts,  and  each  dis- 
trict is  authorized  to  elect  three  trustees  for  term  of  one  year. 


*In  two  counties  the  iirobate  judge  is  superintendent. 
232 
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All  actual  resident  taxpayers  are  voters  in  district,  except  married 
women  and  minors. 

The  county  school  tax  is  not  to  be  less  than  two  nor  more  than  eight 
mills.  All  fines  for  breach  of  penal  laws  are  applied  to  support  of 
fichools. 

The  interest  on  proceeds  of  sales  of  public  lands  is  apportioned  to  the 
counties  by  the  treasurer  of  the  Territory  in  the  ratio  of  number  of 
children  between  5  and  21. 

The  county  superintendent  apportions  money  to  the  subdistricts,  one- 
half  equally  and  one-half  per  capita.  No  subdistrict  having  less,  than 
10  children  of  school  age  entitled  to  share. 

Teachers  must  hold  certificate  from  county  examiners,  and  arp 
charged  a  fee  of  $3  therefor. 

MONTANA. 

School  laws  to  1877. 

A  sui)erintendent  of  public  instruction  is  to  be  appointed  by  the  gov- 
ernor and  council  for  two  years,  with  power  to  adopt  a  course  of  study, 
as  well  as  rules  and  regulations,  for  the  schools. 

A  8Ui)erintendent  is  elected  by  the  people  for  each  county  biennially. 

Counties  are  divided  into  school  districts,  and  now  districts  may  be 
formed  by  county  superintendents  on  petition. 

£ach  district  elects  a  board  of  three  trustees  and  a  clerk.  The  trustees 
are  elected,  one  each  year,  to  serve  three  years.  Vacancies  are  filled  by 
county  8ui)erintendent.    Taxable  electors  are  voters  in  the  district. 

The  clerk  is  to  take  census  of  children  between  4  and  21,  Indians  not 
included. 

The  schools  are  to  be  open  for  the  admission  of  all  children  between 
5  and  21,  residents  of  the  district.  Separate  schools  may  be  provided 
for  colored  children. 

The  school  month  is  20  days,  or  4  weeks  of  5  days  each.  The  school 
day  is  6  hours,  but  teachers  may  dismiss  all  under  8  years  after  4  hours. 

County  institutes  are  to  be  held  annually  in  counties  of  10  or  more 
districts,  sessions  from  2  to  5  days,  and  teachers  are  required  to  attend. 
Teachers  must  hold  certificates  from  the  county  superintendent. 

The  trustees  may  establish  high  schools  by  vote  of  district. 

The  school  revenue  is  the  interest  on  proceeds  of  sales  of  public  lands, 
and  of  fines,  a  county  tax  of  from  3  to  5  mills,  and  an  optional  district 

Ko  district  is  entitled  to  share  unless  3  months'  school  has  been  kept 
np  and  a  duly  licensed  teacher  has  been  employed. 

NEW  MEXICO. 

No  district  school  system  appears  to  have  been  adopted  in  this  Terri. 
tory,  and  whatever  laws  are  found  are  fragmentarj'  and  crude. 
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There  is  a  provision  for  the  election  of  four  8uper\isors  for  each  county, 
who  are  to  have  sole  and  entire  control  of  the  schools  and  school  funds. 

A  poll  tax  of  $1  is  imposed  upon  every  male  over  21,  to  be  applied 
exclusively  for  schools,  and  there  is  a  further  provision  that  in  the 
settlement  of  the  accounts  of  each  county  at  stated  periods  any  surplus 
remaining  to  credit  of  county  in  excess  of  $500  is  to  be  transferred  to 
the  school  fund. 

A  few  years  since  a  bill  for  the  establishment  of  a  free  public  school 
system  passed  one  branch  of  the  legislature,  but  was  defeated  in  the 
other.  Apparently  there  is  a  sharp  contest  between  sectarianism  and 
the  friends  of  the  free  school  system. 

UTAH. 

School  laws  to  ISIS. 

The  territorial  superintendent  is  elected  biennially  and  a  superintend- 
ent for  each  county  at  the  same  time. 

The  county  court  is  to  divide  each  county  into  school  districts. 

Each  district  elects  a  board  of  three  trustees,  with  the  usual  powers 
and  duties,  to  serve  for  2  years. 

The  county  court  also  appoints  a  board  of  examination  to  examine  and 
license  teachers. 

Text  books  are  prescribed  by  the  territorial  and  county  superintend- 
ents and  the  president  of  the  University  of  Beseret,  meeting  in  conven- 
tion for  that  purpose.  School  terms  are  an^anged  by  the  consentient 
action  of  the  county  superintendents  and  the  trustees  of  their  several 
counties. 

The  territorial  school  tax  is  3  mills.  The  district  tnistees  assess  a 
tax  of  4  of  1  per  cent.,  which  may,  by  a  two-thirds  vote  of  district,  be  in- 
creased to  not  exceeding  3  per  cent.^ 

Tlic  territorial  tax  is  apportioned  by  superintendent  a<5Cording  to  the 
number  of  children  between  6  and  16,  which  number  is  ascertained  by 
an  annual  school  census  taken  by  the  district  trustees. 

WASHINGTON. 

School  laics  to  1877. 

A  superintendent  of  public  instruction  is  appointed  by  the  governor 
and  council  for  a  term  of  two  years,  also  one  person  from  each  judicial 
district,  who  with  the  superintendent  constitute  the  board  of  education 

The  board  are  to  prescribe  text  books  and  rules  for  the  government  of 
the  schools,  sit  as  a  board  of  examination,  and  grant  teachers'  certifi- 
cates.   

1  Apparently  to  suitpleiiient  the  sums  derived  from  these  two  sources  there  is  an  au- 
unal  tcTritorial  appropriation  of  -^SOjOOO,  with  the  proceeds  from  a  tax  on  railroads 
an<l  from  the  sale  of  estrays. 

2:m 
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The  county  superintendent  is  elected  biennially,  who  witli  two  persons 
8electe<l  by  him  constitutes  a  county  board  of  examination. 

Districts  are  established  by  the  county  superintendents  on  petiticm  of 
residents. 

Each  district  elects  a  board  of  three  directors,  one  to  be  elected  each 
year  for  three  years.  Every  person  who  has  resided  in  the  district  for 
three  months  next  preceding  the  meetin<^  may  vote,  whether  male  or 
female. 

Two  or  more  districts  may  unite  to  establish  graded  schools,  or  any 
single  district  may  have  them.  A  city  or  town  of  500  or  more  school 
children  is  required  to  establish  such  schools,  and  one  with  400  inhabi- 
tants may  compel  the  attendance  of  children  between  8  and  IG  years  old 
at  least  6  months  each  year. 

Every  district  of  15  or  more  children  of  school  age  must  maintain  at 
least  three  months'  school  each  year  to  entitle  it  to  apportionment.  The 
school  month  is  4  weeks  of  5  days  each.  The  school  day,  6  hours;  for 
primarj'  schools,  4  hours. 

Teachers'  institutes  are  to  be  held  in  each  county  with  10  or  more  dis- 
tricts annually  and  one  for  the  whole  Territory  must  also  be  held  annu- 
ally by  the  territorial  superintendent.  Text  books,  when  adoi)ted,  are 
not  to  be  changed  for  five  years. 

Districts  may  vote  tax,  not  to  exceed  10  mills,  to  nmintain  their  schools 
or  furnish  additional  school  facilities;  meetings  for  this  purpose  not  to 
exceed  two  in  any  year.  All  other  school  moneys  are  ai>portioned  to  the 
districts  in  proportion  to  their  number  of  youth  of  school  age  (4-21),  as 
rei)orte<l  by  the  district  (ilerks. 

WYOMING. 

School  laics  to  1878. 

The  territorial  libmrian  is  superintendent  of  schools.  Tiie  county  su- 
perintendent is  elected  by  peOple,  and  is  to  divide  his  county  into  districts. 

Each  district  is  to  elect  a  board  of  three  trustees,  one  to  be  elected 
each  vear  for  three  vears.  The  trustees  are  to  (dioose  of  their  own  num- 
ber  a  director,  treasurer,  and  clerk. 

All  citizens  and  taxpayers  over  21  who  have  resided  in  district  for  30 
days  are  voters,  women  inchuled.    AVomen  may  also  hold  oflice. 

The  district  determines  number  and  length  of  schools,  provides  houses 
and  may  vote  money  therefor,  and  miiy  raise  not  exceeding  $100  for 
library. 

The  district  board  are  to  make  all  contracts,  an<l,  with  county  super, 
intendent,  may  establish  graded  schools. 

The  schools  are  to  be  free  to  all  chihlren  between  7  and  21.^    Where 

*  Three  moutlLs'  atteiidauce  annually  in  sonio  hcIiooI  is  mado  a  tlMty  (unless  in  the  case 
^inTalidfl  and  others  excused  by  the  school  board)  for  all  children  of  school  age;  and 
P»reiit»  or  jjnardians  who  neglect  or  refuse  to  send  to  school  children  between  7  and 
16  years  of  age  are  liable  to  a  fine  of  §2')  for  every  offense  against  tliis  rule. 
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there  are  15  or  more  colored  children  m  any  district  sej^arate  schools  may 
be  pro\ided. 

Ko  discrimination  in  pay  of  teachers  is  to  be  made  on  account  of  sex. 

A  county  tax  of  2  mills  is  to  be  levied  annually. 

CONCLUSION. 

Like  all  other  statutes,  the  school  laws  of  the  States  are  subject  to 
change  or  amendment  at  the  will  of  the  legislatures. 

In  no  State  is  the  system  claimed  to  be  perfect;  but,  on  the  contrary, 
the  reports  of  the  State  and  other  supervisory  officers  freely  criticise  the 
workings  of  the  systems  and  frequently  suggest  amendments. 

In  the  Eeport  of  the  Commissioner  of  Education  for  1875  will  be  found 
a  brief  statement  of  the  system  in  each  of  the  States.  A  comparison  of 
these  with  the  present  will  show  that  few  changes  have  been  made  in 
many  of  the  States,  and  that  where  they  have  occurred  they  are  mainly  in 
details.  In  a  few  States  changes  have  been  made  which  are  not  in  the 
direction  of  progress. 

The  history  of  tlie  common  school  system,  however,  shows  that  wher- 
ever the  free  school  system  has  once  obtained  a  foothold  no  retrograde 
movement  can  be  permanently  successful.  Local  or  sectional  prejudices 
may  retard  its  progress,  but  the  good  sense  of  the  people  will  in  the  end 
triumph  over  all  obstacles. 
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Department  op  the  iNTEBiOBy 

Bureau  op  Education, 
Washington^  D.  0.,  September  30, 1880. 

Sm:  A  concise  yet  complete  treatise  on  the  proper  construction, 
heating,  and  ventilation  of  school  buildings  has  been  a  desideratum. 
Works  of  this  character  written  in  other  countries  have  been  found  quite 
nnsnitable  here,  and  the  same  objection  applies  for  the  South  and  West 
to  most  works  written  in  the  Eastern  States.  The  efficient  ventilation 
of  school  buildings  is  also  a  matter  not  well  understood  by  the  majority 
of  bnOders  and  certainly  is  not  provided  for  in  most  buildings  now 
erected  for  school  purposes. 

After  much  consideration  I  requested  Mr.  T.  M.  Clark,  a  well  known 
architect  of  Boston,  to  undertake  the  preparation  of  an  article  which 
would  be  specially  serviceable  in  the  construction  of  school-houses  in 
rural  districts  and  in  small  villages  in  every  part  of  the  country,  and 
which  would  include  the  latest  and  best  information  not  only  about  the 
construction  and  ventilation  of  school  buildings,  but  also  as  to  their 
decoration.    I  transmit  the  result  of  his  work. 

Ur.  Clark  has  applied  his  technical  and  artistic  knowledge  as  an 
architect  to  the  conditions  required  by  the  uses  to  which  the  building  is 
to  be  put.  His  paper  has  been  carefully  revised,  and  will,  1  trust,  prove 
satisfactory  to  teachers  and  school  committees  in  general. 

The  aim  in  the  paper  is  not  so  much  to  lay  down  rules  to  be  inconsid- 
erately followed  as  to  give  i)rinciples  and  directions  suggestive  of  the 
plans  best  to  be  adopted  under  a  variety  of  circumstances.  It  has  been 
thought  well  in  this  connection  to  add  in  a^  appendix  a  brief  selection 
from  School-Houses  and  Cottages  for  the  People  of  the  South,  by  C. 
Thurston  Chase,  respecting  the  construction  of  log  school-houses. 

It  is  hoi)ed  that,  at  an  early  day,  the  Office  may  answer  by  a  further 
publication  some  of  the  many  inquiries  in  regard  to  buildings  for  high 
schools,  academies,  and  colleges. 

I  recommend  the  publication  of  Mr.  Clark's  paper  as  a  circular  of 

information. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

JOHN  EATON, 

Commissioner. 
The  Hon.  Secbetaby  of  the  Interior. 

Approved,  and  publication  ordered. 

A.  BELL, 

Acting  Secretary, 
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The  subjects  treated  of  in  this  work  will  be  divided  as  follows : 

Site; 

Aspect  and  Lighting ; 

Surroundings; 

Arrangement ; 

Construction ; 

Ventilation; 

Heating; 

Sanitation ; 

Acoustics; 

Attractiveness  and  Economy  in  Building ; 

Specifications  and  Contracts. 

SITE. 

It  should  be  unnecessary  to  say  that  wliatever  conditions  of  dryness 
ofsoil,  sunny  exposure,  or  remoteness  from  malaria  or  nuisances  of  any 
kind  are  desirable  for  a  dwelling  house  ought  to  be  still  more  earnestly 
sought  in  the  case  of  school  buildings,  where  the  most  sensitive  and 
helpless  members  of  the  community  spend  the  greater  part  of  their 
waking  hours  under  circumstances  which  render  them  peculiarly  power- 
less to  repel  noxious  influences  if  such  exist.  It  is  well  known  that 
persons  engaged  in  active  physical  employment  enjoy  immunity  in  the 
midst  of  effluvia  which  would  seriously  affect  them  in  a  quiescent  state, 
and  children  in  school  are  especially  open  to  the  attacks  of  noxious 
miasmsi  chills,  contagions,  or  impure  air  not  only  from  their  state  of 
physical  inaction  but  irom  the  concentration  of  their  attention  upon  study 
to  the  neglect  of  their  bodily  sensations.  As  the  long  continuance  and 
daily  repetition  of  the  exposure  exhaust  their  natural  powers  of  resist- 
ance, it  is  inexcusable  cruelty  to  them  to  neglect  the  simple  x)recautions 
by  which  at  least  comparative  salubrity  may  be  so  easily  attained. 

The  first  essential  of  a  suitable  situation  is  dryness. 

Presuming  the  lot  to  be  an  acre  in  area,  which  may  be  considered 
tlie  standard  size,  no  permanent  moisture  should  be  found  upon  its  sur- 
&ce;  nor,  in  malarious  districts,  or  indeed  in  any,  is  it  safe  to  permit 
Ae  existence  of  depressions  in  which  the  water  collects  in  heavy 
lains  to  retreat  gradually  in  dry  weather,  leaving  its  muddy  border 
exposed  to  the  heat  of  the  sun.    Such  spots  are  the  worst  possible 
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breeding  places  of  malaria.  They  should  be  drained  by  ditches  cat 
through  them  in  the  dry  season  as  deep  as  possible^  and  filled  with 
loose  stones,  or  even  brushwood,  and  the  hollow  should  then  be 
graded  up  considerably  above  the  surrounding  land.  If  there  is 
much  water  or  the  soil  is  very  compact,  the  drain  should  be  carried,  by 
means  of  pipes  if  convenient,  to  some  out&ll  at  a  lower  level.  Grading 
alone,  without  drainage,  is  useless;  the  water  collects  just  as  before, 
only  concealed  by  the  loose  new  material.  With  proper  drainage,  the 
newly  added  earth,  kept  dry  beneath,  will  gradually  settle  down  to 
about  three-fourths  of  its  original  bulk,  and,  with  the  help  of  the  sod 
which  will  grow  over  the  surface,  the  wet  place  will  be  permanentiy 
cured.  In  rocky  districts,  a  lot  situated  on  a  side  hill  is  very  apt  to  be 
springy,  and  such  springs  are  not  easily  stopped.  Fortunately,  run- 
ning water  in  this  form  is  comparatively  harmless,  and  if  all  the  hol- 
lows which  hold  the  water  are  cleared  out,  so  as  to  give  the  currents  an 
uninterrupted  descent,  their  vicinity  may  not  be  harmfol,  provided  that 
no  springs  exist  under  the  building  itself  and  that  the  approaches  to  the 
school-house  are  so  managed  that  no  stray  streamlet  may  cross  the 
path  in  rainy  weather  to  wet  the  children's  feet;  but  such  a  lot  is  useless 
for  a  playground,  and  would  be  best  avoided.  In  general,  any  dry  loca- 
tion will  be  suitable,  whether  level  or  sloping.  Even  a  very  bleak  and 
exposed  spot  is  preferable  to  a  sheltered  one  which  shows  signs  of  damp- 
ness. 

Care,  however,  should  be  taken  to  see  that  water  is  procurable  and  not 
too  far  off.  In  regions  without  public  water  supply  a  good  well  becomes 
one  of  the  most  important  features  of  a  suitable  school-house  lot.  Every 
school  should  have  one  of  these  for  its  own  exclusive  use,  near  enough  or 
rather  at  a  suitable  level  with  regard  to  the  building  to  allow  the  water 
to  be  easily  pumi>ed  into  it.  For  this  purpose  the  surface  of  the  water 
in  the  well  should  not  be  more  than  20  or  25  feet  at  the  utmost  below 
the  first  fioor  of  the  school-house,  and  some  thought  should  be  taken  as 
to  the  relative  location  of  house  and  well  before  either  is  decided  finally. 
In  many  places  the  safest  course  would  be  to  bond  the  land  for  the  pro- 
posed site  by  a  conditional  agreement  to  purchase  at  a  given  price 
provided  water  were  found  of  good  quality  and  in  sufiicient  quantity  by 
digging  a  well  of  moderate  depth  in  a  position  which  should  be  deter- 
mined upon  as  being  most  convenient  to  the  intended  building.  Then 
the  well  might  be  and  should  be  dug  at  once  at  the  point  fixed  upon 
as  most  suitable  in  all  respects  for  the  use  of  the  school,  and  if  a  good 
supply  of  water  were  obtained  one  prime  requisite  for  a  satisfEustory 
house  would  be  certain  of  being  fulfilled ;  if  not,  the  town  would  have 
spent  only  the  cost  of  the  trial  well,  which  would  be  a  very  small  sum, 
as  little  or  no  steining  would  be  needed  for  this  purpose. 

This  would  be  far  better  than  buying  or  accepting  a  lot  blindly,  trust- 
ing to  fortune  to  decide  whether  the  school-house  to  be  built  upon  it 
should  i)ossess  that  rare  blessing,  a  good  and  convenient  supply  of  pore 
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vaUo",  or  be  obliged  to  pnt  np  with  a  makeshift  well,  perhaps  dry  in 
sammer,  very  likely  situated  at  a  distauce,  or,  if  uear,  probably  poisoned 
by  the  oozings  of  the  school  cesspool  or  of  the  Doighbors'  barnyards,  or 
Jy  some  of  the  corraptions  which  are  known  to  contaminate  the  well 
water  used  iu  the  minority  of  country  buildings. 

By  careful  observation  of  the  gronnd,  it  is  not  difficult  to  locate  with 
tolerable  certainty  the  points  where  wells  can  be  sank  with  the  best  proa- 
pect  of  finding  water.  It  should  be  borne  in  mind  that  the  subterranean 
water  from  which  wells  are  supplied  move-s  through  the  gronad  in  rivulets 
and  larger  streams  which  run  ^ong  the  depressious  in  Uie  lower  strata  in 
the  same  way  that  the  visible  brooks  and  rivers  do  upon  the  surface,  each 
stream  draining  an  underground  watershed  of  a  certain  extent.  If  a 
Tell  is  sank  anywhere  on  the  line  of  one  oi  these  subterranean  brooks, 
vater  will  be  found ;  and  the  first  thing  to  be  done,  in  selecting  a  spot  to 
dig,  is  to  determine  the  location  of  snch  streams  as  may  exist  below  the 
nirfitce  of  the  given  lot.  In  alluvial  soils,  where  "hardpan"  or  some 
umilu'  stratum  of  earth  forms  the  impervious  layer  above  which  the 
ground  water  collects,  the  various  depressions  and  valleys  in  the  hard- 
pan  are  generally  indicated  by  corresponding  though  slight  depres- 
■ions  in  the  natural  surface  immediately  above  them,  and  the  course  of 
these  almost  imperceptible  surface  hollows  having  been  once  traced,  a 
veil  sunk  on  the  centre  line  is  pretty  sure  to  reach  the  middle  of  the 
nndergronnd  channel,  and  thus  intercept  whatever  water  may  flow 
through  it. 

Pig   I 


^wli.o.\ 


.-o 2,m 


A.  baam,  Fig  l,on  the  surface  would  indicate  a  similar  hollow  below, 
forming  a  subterrauian  ]xk>1,  but  as  one  of  these  may  not  exist  in  a  good 
positioo  relatively  to  the  proposed  building,  it  is  generally  quite  tm  well 
to  trace  the  course  of  the  smaller  underground  brooks  until  one  is  found 
vhich  flows  conveniently  near,  and  tap  it  in  the  most  suitable  place.  In 
rocky  districts  the  course  of  the  ground  waters  is  more  difficult  to  foUow- 
Ibe  snbtemmeui  channel,  or  Thalweg^  is  there  often  not  below  the  mid 
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die  line  of  the  correeponding  depression  in  the  surface  soil,  bat  at  end 
side  of  it  or  the  other,  according  to  the  incliaataon  of  the  strata  or  the 
cleavage  lines  of  the  rocks  in  the  locality. 


Thns,  in  Fig  2,  which  shows  a  section  of  sach  a  depression,  the  main 
channel  of  the  water  flowing  over  the  ledge  is  to  be  found,  not  under  C, 
which  would  be  the  lowest  part  of  the  tiatnral  surface,  but  under  X, , 
some  distance  toward  oiik  side.  However,  an  approximate  estimate  of 
the  probable  position  may  generally  be  made  by  judging  where  a  line, 
P  Q,  drawn  at  the  edge  of  the  valley  at  the  angle  with  the  horizon 
corresponding  with  the  general  inclination  of  the  strata,  wonid  intersect 
another  line,  D  Q,  drawn  from  the  other  boundary  of  the  valley  and 
following  the  general  inclination  of  the  surface  of  the  ledge,  which  is 
shown  by  the  portion  which  crops  out,  and  can  also,  to  some  extent,  be* 
detected  from  the  profile  of  the  soil  above  it. 

In  granite  regions  this  method  of  ascertaining  the  water  conraes  \i 
complicated  by  the  occurrence  of  seams,  sometimes  actual  Assures  in  the 
rock,  hut  more  often  small  trap  or  greenstone  dikes,  in  which  the  for- 
eign igneous  rock  has  been  broken  up  by  natural  cleavage  into  small 
irregular  crystals,  among  which  water  flows  quite  freely.  The  gran- 
ite itself  sometimes  breaks  up  in  certain  directions  in  a  manner  very 
similar.  These  seams,  however  formed,  usually  contain  water,  often 
in  great  quantity,  and,  although  tfaey  may  extend  to  so  great  a  depth 
that  the  water  will  he  out  of  reach,  it  is  well  to  trace  such  as  may  be 
detected  in  the  outoroppiugs  of  the  ledges,  and  to  keep  in  mind  those 
whose  direction  would  bring  them  towanl  the  position  selected  for  the 
well.  This  may  then  be  sunk  near  the  seams,  hut  not  directly  over 
them.  If  water  is  fonnd  independent  of  them,  it  is  l>e8t  to  avoid  them, 
for  if  they  should  be  deep  they  might  only  serve  to  drain  ofl'  beyond 
recovery  all  the  water  in  the  well  as  soon  as  the  connection  was  made; 
bat,  if  other  sources  fail,  tlie  excavation  may  be  extended  to  them 
with  some  hope  of  success,  especially  if  the  vein  descends  ftom  higher 
ground. 

After  the  positions  of  the  sabterranean  collecting  pools  or  channel 
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are  determined  with  reasonable  probability,  care  should  be  taken  to 
trace  the  soarces  from  which  they  gather  their  waters.  In  rocky  dis- 
tricts especially,  impure  water  flows  unchanged  over  the  surface  of  the 
buried  ledges  or  through  their  seams  for  long  distances,  and  it  should 
be  positively  ascertained  that  no  barnyard,  graveyard,  stable;  sink, 
drain,  vault,  cesspool,  or  other  nuisance  contributes  anything,  even 
during  the  heaviest  rains,  to  the  school-house  well.  If  there  is  any  sus- 
picion of  contamination,  the  well  must  he  dug  in  another  place. 

The  most  suitable  position  of  the  well  on  the  supposed  line  of  the 
underground  flow  having  been  fixed,  a  trial  excavation  will  soon  show 
whether  water  exists  in  sufficient  quantity.  If  the  exact  channel  should 
not  be  struck  at  once,  the  excavation  will  probably  show  on  which  side 
it  is  situated,  and  the  well  may  be  extended  toward  that  side.  If  copious 
springs  are  reached,  nothing  more  is  necessary  than  to  dig  out  a  shallow 
basin  below  them  and  then  stein  up  the  pit.  If  they  are  feeble,  al- 
though probably  sufficient,  it  is  best  to  sink  a  deep  excavation  below 
them. 

A  better  supply  may  i>erhaps  be  thus  reached,  and,  if  not,  the  pit  will 
serve  as  a  reservoir,*  increasing  the  capacity  of  the  well  by  so  much. 
When  all  is  readj^,  the  well  is  to  be  steined  up  with  rough  stone  or 
brick;  the  upper  two  or  three  feet  should  be  built  with  hard  brick  in 
cement,  and  a  brick  dome  in  cement  should  be  built  over  the  toi>,  leav- 
ing a  fifteen  inch  manhole  covered  by  a  flat  stone,  set  in  cement. 
A  well  so  built  will  be  reasonably  free  from  drowned  toads,  worms, 
grasshopi)ers,  and  other  animals,  and  if  the  suction  pipe  to  the  pump 
be  made  with  the  immersed  end  of  block  tin,  as  it  should  be,  the  danger 
of  poisoning  the  children  in  their  drinking  water  will  be  reduced  witfiin 
comparatively  small  limits. 

In  aUuvial,  sandy,  or  gravelly  countries,  the  tube  or  driven  wells  have 
some  decided  advantages.  They  are  cheap  and  clean,  the  strainer  at 
the  point  and  the  tight  iron  tube  effectually  preventing  contamination 
flpom  surface  water  or  dead  animals.  In  case  of  need,  several  tubes  can 
be  driven  and  coupled  together,  multiplying  the  capacity  very  greatly, 
but  a  l^^inch  tube  will  generally  supply  all  the  wants  of  a  small  school. 
These  wells  are  patented,  and  a  royalty  of  $10  is  now  exacted  by  the 
patentee  for  each  well,  but  the  device  itself  is  simple.  The  tube  con- 
sists of  ordinary  wrought  iron  steam  or  water  pipe,  sometimes  galva- 
nized, but  more  commonly  enamelled  either  with  the  common  black 
enamel  or  the  red  rubber  coating  of  Morris,  Tasker  &  Co.,  of  Philadelphia. 
Sometimes  the  tin-lined  iron  pipe  made  by  Tatham  &  Bros.,  82  Beek- 
inan  street,  New  York,  is  used,  although  it  is  more  costly.  The  point  is 
made  separately  and  screwed  to  the  end  of  the  pipe  before  commeu(»iiig 
operations.  It  is  hollow,  about  IJ  feet  long,  and  pierced  with  several 
hundred  small  holes  whose  united  area  is  considerably  greater  than  the 
sectional  area  of  the  tube.  For  most  wells  pipe  is  employed  1^  inches 
in  internal  diameter,  and  points  are  furnished  ready  made  of  that  size. 
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but  can  be  made  of  any  dimensions.  A  section  of  tube,  with  the  pointy 
is  driven  into  the  ground  by  a  mallet  or  a  machine  like  a  small  pile- 
driver,  according  to  the  hardness  of  the  ground,  care  being  taken  to 
keep  it  vertical.  A  piece  is  screwed  to  the  pipe  to  hammer  upon,  so  as 
avoid  battering  the  pipe.  When  one  length  is  driven  home  another  is 
screwed  on  and  sunk  in  the  same  way,  and  so  on  until  water  is  reached. 
Various  modifications  are  employed  for  particular  soils,  but  the  principle 
is  the  same  in  all.  When  completed,  the  well  is  connected  with  the 
pump  by  a  1  J-inch  suction  pipe,  either  directly  or  with  the  intervention 
of  an  air  chamber  and  check  valve,  if  the  height  fix>m  the  water  to  the 
pump  exceeds  27  or  28  feet.  The  cost  of  such  a  well  driven  in  the 
vicinity  of  the  larger  towns  is  about  $2  to  $2.50  a  foot  in  average  soils 
where  water  is  reached  at  a  depth  of  not  over  20  or  25  feet,  indading 
the  royalty,  together  with  the  necessary  point  and  tubing  of  enamelled 
iron.  Another  kind  of  driven  well  is  made  by  boring,  after  the  manner 
of  an  artesian  well,  under  Pierce's  patent.  In  this  a  6  or  8  inch  hole  is 
bored  first  and  a  2J-inch  pipe  afterward  put  down.  The  cost  of  this 
kind  is  about  the  same  as  the  tube  well,  and  they  are  sometimes  success- 
ful where  the  tube  wells  fail  to  find  springs.  Besides  they  can  be  bored 
with  perfect  ease  through  the  hardest  rock  or  masses  of  bowlders,  where 
a  pipe  cannot  be  driven.  The  cost  of  rock  boring,  with  lining  tube,  &c., 
is  about  $7.50  a  foot.  It  is  a  peculiarity  of  all  these  wells  that  the  sup- 
ply increases  after  use,  the  flow  of  ground  water  toward  the  strainer 
opening  for  itself  by  degrees  a  freer  passage. 

The  water  supply  once  secured,  the  next  step  should  be  to  determine 
the  position  of  the  building  upon  the  ground,  which  cannot,  or  should 
not,  be  definitely  done  before  the  succe^ssful  sinking  of  the  well.  In 
genemi,  a  spot  should  be  chosen  ti*om  which  the  ground  slopes  naturally 
in  every  direction,  if  such  can  be  found  sufficiently  near  the  level  of  the 
well  to  make  sure  that  the  lift  from  the  water  surface  to  the  pump  m 
the  building  will  not  be  too  great.  A  site  of  this  description  will  afford 
a  dry  basement. 

Side  hills  are  less  desirable,  as  excavations  in  such  situations  are  apt 
to  be  occupied  in  wet  weather  by  temporary  springs  due  to  the  flow  of 
water  from  the  higher  land  above.  If,  however,  a  sloping  site  is  un- 
avoidable, the  springs  and  water  courses  should  be  carefidly  noted  after 
and  during  some  heavy  rain  before  the  excavation  is  commenced,  and 
avoided  as  far  as  possible.  Level  ground  may  be  bad  or  good  according 
to  circumstances,  but  if  wholly  or  partly  surrounded  by  higher  portions 
it  is  sure  to  be  wet. 

Any  moisture  which  may  show  itself  under  the  proposed  building 
must  be  cut  oft*  i)ermaneutly  by  drains.  Water  flowing  down  a  slope 
toward  the  site  may  best  be  intercepted  by  a  semicircular  trench  inclosing 
the  upper  part  of  the  building,  a  few  feet  distant  from  it.  The  trench 
should  extend  some  inches  below  the  level  of  the  lowest  part  of  the  ex- 
cavations for  the  building,  and  agricultural  tile  laid,  or  loose  stones  or 
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at  tiie  worst  brushwood  thrown  in  until  it  is  half  full.  Then  straw,  hay, 
or  the  oommon  eel-grass,  which  is  the  best  of  all,  is  to  be  placed  on  top 
in  a  layer  6  inches  deep  and  the  trench  refilled  with  earth.  If  much 
water  is  found,  the  drains  must  be  continued  to  some  outfall,  into  a 
street  gutter,  for  instance;  if  not  much,  the  soil  at  the  bottom  and  ends 
of  the  trench  will  probably  be  able  to  absorb  it.  Even  when  the  build- 
ing ifl  raised  above  the  ground  on  posts,  the  subsoil  should  be  protected 
firom  dampness  by  cutting  off  at  least  any  moisture  flowing  through  from 
onderground  springs  at  a  higher  level.  If  a  continuous  foundation  wall 
is  intended,  whether  inclosing  a  basement  or  not,  the  soil  within  the  in- 
dosore  should  always  be  protected  on  every  side  from  the  entrance  of 
ground  water  by  excavating  the  trenches  for  the  cellar  walls  18  to  24 
inches  deeper  than  the  proposed  bottom  of  the  basement  and  6  to  8 
inches  larger  all  around  than  the  walls.  In  clayey  or  damp  soils,  or  in 
any  soil  if  the  building  is  to  cover  more  than  2,(H)0  superficial  feet,  the 
depth  of  the  trench  below  the  cellar  bottom  should  not  be  less  than  24 
iaches,  and  the  vacant  space  in  the  trench  outside  of  the  foundation 
walls  8  inches,  unless  the  stone  is  particularly  square  and  well  faced. 
If  water  stands  in  the  trenches  they  must  be  graded  to  one  comer,  from 
which  a  drain  pipe  can  be  carried  to  some  outfall.  This  being  arranged, 
the  trenches  are  to  be  filled  to  within  6  inches  of  the  finished  cellar  bot- 
tom with  dry  pebbles,  or  broken  stone  or  brick,  well  rammed  down. 

From  this  iK>int  the  foundation  walls  are  to  be  started  in  cement,  the 
first  or  footing  course  of  the  cement  wall  to  be  a  little  larger  than  the 
ones  above  it.  The  foundation  walls  should  always  be  laid  in  cement 
mortar  throughout,  and  if  of  stone  should  have  the  best  face  outside  and 
neatly  pointed.  The  extra  width  of  the  trenches  will  permit  this  to  be 
thoroughly  done.  As  fast  as  the  wall  is  built  the  extra  space  is  to  be 
filled  up  with  gravel.  By  this  means  the  cellar  of  the  building  will  be 
doubly  protected  against  dampness.  Not  only  is  the  appearance  of  the 
ground  water  above  the  floor  prevented  by  the  drains  beneath  the  walls, 
which  collect  and  convey  it  away  as  fast  as  it  rises,  but  the  moisture, 
which  in  rainy  weather  trickles  through  the  ^ides  of  the  trenches  and 
quickly  penetrates  walls  built  close  against  them,  is  intercepted  by  the 
shield  of  loose  gravel,  through  which  it  descends,  and  is  carried  off  safely 
by  the  drain  beneath  the  footings.  The  smooth  outer  face  of  the  wall 
fiurilitates  this  descent,  and,  there  being  no  projections  to  retain  water 
anywhere,  the  masonry  soon  dries.  Where  the  outer  side  is,  on  the  con- 
taary,  left  rough,  with  the  joints  unpointed,  every  projecting  stone  and 
every  unfilled  crevice  catches  a  part  of  the  water  which  trickles  down 
by  it  and  conducts  it  to  the  interior,  causing  incurable  dampness. 

These  few  precautions,  which  cost  almost  nothing  when  applied  at  the 
right  time,  are  of  great  importance  to  the  future  usefulness  of  the  build- 
ing. Without  a  dry  subsoil  the  most  careful  heating  and  ventilation 
will  not  secure  a  wholesome  house,  while,  independent  of  considerations 
of  health,  the  larger  quantity  of  ftiel  required  to  sustain  a  given  tem- 
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X)eratiire  iu  a  place  where  much  of  the  heat  must  be  absorbed  in  vaporiz- 
ing condensed  moisture,  as  well  as  the  rapid  waste  by  deterioration  of  the 
iron  and  wood  work  exposed  to  a  damp  atmosphere,  will  soon  show  the 
folly  of  neglecting  to  employ  all  possible  safeguards  at  the  commence- 
ment of  the  undertaking. 

Further  details  of  construction  will  be  found  in  their  proper  place. 

Second  only  in  importance  to  the  requirement  that  the  site  of  the 
building  shall  be  well  drained  and  dry  is  the  consideration  of  proper 
aspect  and  exposure.  Together  with  these,  regard  must  be  had  to  the 
available  means  of  approach  and  the  position  with  resi)ect  to  the  road. 
Although  this  last  matter  is  of  comparatively  little  imi)ortauce,  inas- 
much as  an  intelligent  arrangement  of  porches  and  a  little  judicious 
planting  will  give  the  structure  a  good  effect,  whatever  may  be  its  angle 
with  the  street,  still,  it  should  uot  be  overlooked,  and,  indeed,  there  is 
no  more  certain  way  of  giving  picturesqueness  and  charm  to  a  building 
than  ingenuity  in  var^'ing  its  plan  from  a  given  model  to  adapt  it  to  dif- 
ferent circumstances. 

Neglecting  for  a  moment  the  consideration  of  position  with  respect  to 
the  street  as  well  as  to  aspect,  the  exposure  of  the  building  when  com- 
pleted and  the  relative  force  of  certain  winds  in  the  given  locality  should 
be  noted.  Not  that  the  arrangement  or  lighting  of  the  rooms  will  need 
to  be  altered  on  account  of  the  greater  or  less  exposure  of  the  building  to 
any  given  winds  if  care  is  taken  in  the  construction,  but  to  insure  that 
this  care  shall  not  be  forgotten,  as  well  as  to  take  advantage  of  natural 
features  of  the  ground  for  modifying  the  discomforts  of  a  bleak  situa- 
tion, so  far  as  may  be  without  detriment  to  more  im|>ortant  interests,  it  is 
well  to  devote  some  attention  to  the  subject  at  the  outset 

In  our  climate  the  winds  most  to  be  guarded  against  are  the  north- 
westers of  February  and  March ;  and,  if  the  building  stands  on  the  side 
of  a  hill  sloping  north  or  west  or  if  a  valley  running  in  that  direction 
between  neighboring  hills  directs  the  current  uxK>n  it,  extra  precautions 
should  be  taken  to  cover  the  studding  of  wooden  buildings  with  inner 
boarding  and  felt  pai)er  on  that  side,  to  glaze  the  exposed  windows  wiUi 
double  thick  glass  (which  is  many  times  less  pervious  to  cold  than  the 
single  thick),  and  to  arrange  the  chimneys  so  that  the  stove  or  furnace 
may  be  placed  well  over  toward  the  coldest  comer. 

Trees,  especially  evergreens,  may  with  great  advantage  be  planted  to 
break  the  force  of  the  cold  northwest  winds  and  even  of  the  southeast 
gales,  which,  though  of  rarer  occurrence,  are  in  some  localities  excess- 
ively violent.  A  small  obstacle  is  sufficient  to  affect  the  force  of  the 
wind  very  materially.  A  slight  elevation  or  even  a  large  bowlder  wHl 
shelter  a  considerable  space  on  its  lee  side,  and,  indeed,  a  defence  not 
too  extensive  is  preferable  to  an  overhanging  cliff  or  a  hill  higher  than 
the  building,  the  vicinity  of  which  on  the  side  from  which  strong  winds 
come  is  sure  to  cause  annoyance  by  down  draughts  in  the  chimney. 
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ASPECT   AND   LiaHTING. 

For  aspect  it  is  hardly  necessary  to  say  that  a  gentle  inclination  of  the 
ground  toward  the  south  is  especially  desirable ;  the  chami  of  land  so 
situated  is  well  fixed  in  the  minds  of  most  persons.  Kext  to  this  the 
playground  may  slope  east  or  west ;  not  north,  if  it  can  be  avoided. 

After  all  these  considerations  have  been  weighed,  if  the  school-house 
plot  still  offers  a  choice  of  several  sites,  all  equally  well  fulfilling  the  re- 
quirements we  have  noted,  the  further  selection  between  the  different 
situations  may  be  allowed  to  depend  upon  their  relative  position  with 
regard  to  the  road.  While  no  point  of  healthfuluess  or  convenience  for 
the  pupils  should  be  sacrificed  for  the  sake  of  pleasing  the  eyes  of  the 
loiterers  in  the  streets,  it  is  generally  found  impossible  to  keep  a  well 
used  playground *as  neat  and  trim  as  a  lawn,  and  for  this  reason  it  will 
be  better  with  small  buildings,  other  things  being  equal,  to  set  the  school- 
house  between  the  road  and  the  centre  of  the  plot,  reserving  the  i)ortion 
behind  it  for  playgrounds,  while  the  smaller  space  in  front  may  be  orna- 
mented with  fiowers  and  kept  neat  and  attractive.  The  entrances  should 
be  so  placed  that,  without  altering  the  aspect  of  the  schooLroom  itself, 
both  of  them  may  be  visible  from  the  street.  Otherwise  than  this,  the 
position  of  the  building  and  the  direction  of  the  street  have  no  necessary' 
relation  to  each  other. 

The  essential  consideration  which  should  determine  the  orientation  of 
the  school-house  proper  absolutely,  without  reference  to  street  lines  or 
grades,  is  the  lighting  of  the  several  rooms.  We  know  that  the  sun  rises 
in  the  east,  .is  at  its  highest  point  in  the  south,  and  sets  in  the  west ;  we 
kuow  also  positively  the  good  and  bad  effects  of  different  kinds  and  de- 
grees of  lighting  and  varying  amounts  of  sunshine  upon  the  eyesight 
and  health  of  children ;  hence  we  can  deduce  plain  rules  for  laying  down 
the  lines  of  the  rooms  which  they  are  to  occupy,  and  these  rules  cannot 
be  violated  in  deference  to  a  real  or  supposed  necessity  without  detri- 
ment to  the  usefulness  of  the  building. 

It  is  agreed  by  all  authorities  that  the  most  comfortable  and  wholesome 
light  for  the  eyes  is  that  coming  from  one  side  Of  the  room,  without  inter- 
fering crosslights  from  windows  in  the  opposite  side  or  from  front  or 
rear,  and  it  is  furthermore  desirable  that  the  light  should  come  from  a 
group  of  windows,  or  a  single  one,  rather  than  from  a  succession  of  them 
separated  by  wide  X)iers,  which  cast  annoying  shadows. 

For  writing  or  ilrawing  the  light  should  come  from  the  left,  not  exactly 
at  the  side,  but  a  little  in  front ;  then  neither  the  head,  the  right  handy 
nor  the  pen  will  cast  a  shadow  on  the  paper.  For  reading,  the  light 
may  come  from  either  side,  indifferently,  but  should  be  a  little  back, 
that  it  may  shine  brightly  on  the  page.  For  any  purpose,  the  window 
must  not  be  far  off,  or  the  light  will  be  too  dim,  even  though  it  may 
eome  from  the  right  quarter. 

In  arranging  the  more  important  schools,  containing  four  or  more 
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class  rooms  on  a  floor,  only  two  modes  of  lighting  are  practicable:  one, 
by  windows  in  two  a^acent  sides;  the  other,  by  windows  in  one  side 
only. 

Of  these  two  alternatives,  the  latter  Rhonld  always  be  chosen.  The  con- 
fhsion  of  crosslights  at  right  angles  to  each  other  and  the  shadow  of 
the  head  thrown  forward  are  injurious  to  the  eyes  and  the  slight  ad- 
vantage to  be  gained  tor  ventilation  by  windows  in  the  adjacent  sides 
of  a  large  room  is.  not  sufficient  to  weigh  against  the  defectiveness  of  the 
lighting  so  obtained.  The  openings  in  the  one  illuminated  side  should 
be  numerous  and  large,  or  the  more  distant  portions  of  the  room  will  be 
too  dark,  and  the  seats  should  be  so  arranged  that  the  light  in  each  room 
will  fall  uiK>n  the  left  side  of  the  pupils. 

Under  this  arrangement,  with  lofty  rooms  and  la^ge  openings,  the 
Qomfort  of  the  eyes  is  at  its  highest  point,  and  it  is  therefore  compulsory 
n  all  German  schools  of  every  grade,  and  has  become  a  common  require- 
ment in  planning  the  better  class  of  school  buildings  in  this  country. 

For  our  climate,  however,  it  may  be  seriously  questioned  whether,  in 
small  houses  of  one  or  two  rooms,  the  value  during  the  hot  weather 
of  the  cross  ventilation  obtained  by  opening  windows  in  two  opposite 
walls  should  not  compensate  for  the  inferior  quality  of  the  lighting. 

Soipe  French  schools  have  endeavored  to  meet  the  difficulty  and  com- 
bine good  light  with  ventilation  by  piercing  two  opi)osite  walls  with 
windows  and  then  concealing  those  on  one  side  by  permanent  screens, 
like  blinds,  which  allow  the  air  to  pass,  but  not  the  light. 

This  expedient  answers  for  high  and  well  lighted  rooms,  but  there  is 
a  further  difficulty  in  the  fact  that  in  our  low  studded  district  and 
ungraded  schools  it  is  impracticable  to  admit  from  a  single  side  sufficient 
light  to  supply  the  needs  of  the  scholars.  The  minimum  approved  pro- 
portion of  window  opening  for  a  school  room  is  set  down  at  one-sixth  of 
the  floor  area,  most  authorities  demanding  much  more.  In  one  of  our 
average  rooms,  30  by  40  feet,  the  necessary  window  area  would  thus  be 
200  square  feet.  Unless  this  amount  of  glass  surface  is  provided,  the 
pupils  in  the  parts  of  the  room  farthest  from  the  windows  will  suffer  fix)m 
insufficient  light,  which  is  far  worse  for  the  eyes  than  any  possible  cross- 
light>s.  Now,  a  simple  calculation  will  show  that,  supposing  the  ceiling 
to  be  12  feet  high  and  the  windows  to  extend  from  a  line  4  feet  above  the 
floor  to  within  a  foot  of  the  ceiling,  to  obtain  the  amount  of  opening 
demanded  would  require  a  succession  of  windows,  say,  3 J  feet  each  in 
width  occupying  the  entire  length  of  the  longest  side  of  the  room,  with 
piers  between  only  12  inches  wide.  It  is  plain  that  such  a  construction, 
though  not  impossible,  is  very  different  from  anything  which  has  ever 
been  seen  in  our  country  school -houses;  yet  nothing  short  of  this  would 
give  the  remoter  parts  of  the  room  even  a  bare  sufficiency  of  light,  and 
not  that  if  any  darkening  by  shades  or  blinds  were  permitted. 

From  these  reasons  it  follows,  we  think  necessarily,  that  whatever 
may  be  the  best  practice  in  large  buildings,  whose  high  stories  admit 
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the  leqaiBite  surface  of  glass  without  reducing  the  piers  to  an  imprac- 
ticable slendemess,  and  where  artificial  or  forced  ventilation  keeps  the 
air  fresh  without  effort,  small  buildings  of  cheap  construction  can  as  a 
mle  be  neither  properly  lighted  nor  eflftciently  ventilated  without  win- 
dows in  two  walls,  and  these  walls  should  be  those  on  the  right  and  left 
of  the  pupils  as  seated. 

By  this  arrangement  ample  window  space  can  be  easily  given,  with 
allowance  for  partial  darkening  by  blinds  at  times;  the  light,  though 
less  comfortable  to  the  eyes  of  perhaps  half  of  the  pupils  than  would 
be  that  from  a  single  direction,  will  be  more  comfortable  to  the  remain- 
ing half,  and  far  more  so  to  all,  teachers  include<l,  than  would  be  the  case 
with  windows  in  two  adjacent  walls,  while  the  advantage  of  being  able 
to  change  the  air  of  the  room  in  a  few  moments  by  opening  windows  in 
opposite  sides,  or  by  the  same  means  to  maintain  a  current  in  hot  weather, 
M  in  our  climate  of  very  great  importance. 

Adopting,  therefore,  the  principle  of  lighting  by  opposite  windows,  it 
is  necessary  to  consider  the  most  advantageous  aspect  for  these  windows ; 
m  other  words,  presuming  that  the  openings  will  be  made  in  the  longer 
dde  of  the  parallelogram  which  constitutes  the  plan  of  the  main  school- 
loom,  the  proper  direction  of  the  longer  axis  of  the  room  is  to  be  deter- 
mined with  reference  to  the  effect  of  sunshine  in  the  room  at  different 
times  of  the  day. 

So  &r  as  the  comfort  of  the  eyes  is  concerned,  the  north  light  is  prefer- 
able, as  it  is  comparatively  unvarying,  and  through  windows  so  directed 
there  will  be  no  sunshine  during  school  hours,  and  therefore  no  need  of 
shades  or  blinds,  which  are  always  to  be  avoided  if  possible.  But  the 
health  of  children  in  other  respects  suffers  very  serioiwly  from  the  dep- 
rivation of  the  sun's  direct  rays,  so  that  steadiness  of  light  must  be  sac- 
lificed  to  the  necessity  for  admitting  them.  Even  the  German  rules  recog- 
nize this,  and  require  that  while  no  room  shall  have  windows  on  two  sides 
only  drawing  class  rooms  shall  face  the  north. 

Next  to  the  north  aspect,  the  steadiest  light,  as  well  as  the  greatest 
amount  of  sunshine,  is  derived  from  one  due  south,  and  while  a  south 
window  receives  the  sun  nearly  all  day  the  year  round,  the  angle  at 
which  it  enters  is  so  great  that  the  annoyance  from  it  in  hot  weather  is 
infinitely  less  than  from  the  horizontal  rays  which  stream  through  an 
east  or  west  window  at  certain  times.  For  this  reason,  a  south  exposure 
is  both  cooler  in  summer  and  warmer  in  winter  than  an  eastern  or  west- 
em  one,  and  while  it  secures  the  largest  possible  aggregate  of  sunshine, 
a  south  window  needs  less  shading  with  blinds  or  curtains  than  any  other 
except  one  &cing  north. 

On  the  whole,  therefore,  although  some  authorities  hold  a  different 
opinion,  the  writer  believes  that  the  main  room  or  rooms  in  small  school 
buQdings  will  be  best  place^l  with  the  longer  axis  directed  due  east  and 
westj  and  lighted  by  windows  in  the  uorth  and  south  sides  only. 
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With  windows  in  the  east  and  west  walls,  as  some  advise,  the  sun  s 
rays  will  indeed  travei*se  the  room  from  side  to  side,  but  only  at  the 
times  when  their  purifying  and  light  giving  quality  is  at  its  least  and 
their  power  of  annoyance  at  its  highest.  Such  a  room  is  unendurable 
in  summer  afternoons  without  much  pulling  down  of  shades  and  closing 
of  shutters,  processes  as  disturbing  to  the  quiet  of  the  school  as  they 
are  injurious  to  the  eyes  of  the  scholars,  at  the  same  thne  that  the  sum- 
mer breeze  is  shut  out  together  with  the  sunlight.  In  winter  a  room 
so  lighted  is  chilled  on  either  side  alternately,  according  as  the  north- 
west winds  of  March  or  the  easterly  gales  strike  upon  the  exposed  sur- 
face  of  glass,  making  the  room  difficult  to  warm  unless  by  using  two 
furnaces,  one  or  the  other  to  be  used,  according  to  which  side  may  be 
the  cold  one  for  the  time  being. 

With  north  and  south  lighting  all  these  difficulties  vanish.  The  con- 
dition of  the  room  in  relation  to  the  furnaces  will  in  winter  be  always 
the  same,  the  north  side  being  constantly  cold  and  the  south  side  warm, 
so  that  a  single  stove  or  furnace  placed  near  the  north  wall  will  at  all 
times  diffiise  its  heat  uniformly  through  the  room.  In  summer  the  north 
windows  will  never  need  shading  and  those  on  the  south  only  to  a  small 
extent.  In  winter  the  range  would  be  much  greater,  though  the  annoy- 
ance would  at  that  season  be  far  less.  In  any  case,  the  shading  of  a 
small  fraction  of  the  window  surface  will  cut  off  all  the  rays  which  can 
possibly  strike  ui)on  any  desk,  while  a  west  window  can  be  effectually 
shaded  only  by  closing  every  crevice  through  which  a  horizontal  beam 
can  pierce.  The  advantage  in  hot  weather  of  being  able  to  have  all  the 
apertures  on  both  sides  of  the  room  wide  open,  with  fractional  shades, 
if  any,  on  the  south  windows,  can  be  best  appreciated  by  those  who 
have  tried  both  systems  of  orientation. 

Nor  is  the  sunning  of  the  room  by  south  windows  less  effectual,  but 
more  so,  than  by  east  and  west.  The  most  obvious  influence  of  sunshine 
upon  the  atmosphere  of  a  room  is  to  set  it  in  motion,  the  chemical  proc- 
esses of  deoxidation  or  decomposition  being  too  obscure  for  our  senses; 
but  both  chemical  and  mechanical  effects  are  produced  with  greater 
energy  by  the  noonday  beams  than  by  the  heating,  though  lifeless,  rays 
of  a  horizontal  sun,  and  the  circulation  between  the  north  and  south 
sides  of  a  room  lighted  from  both  quarters  is  the  more  active  and  con- 
stant by  reason  of  the  great  dissimilarity  in  their  condition,  one  being 
always  shaded  and  cold  and  the  other  always  warm. 

The  shape  and  size  of  the  sashes  is  an  important  matter. 

The  height  of  the  roofn  will  be  generally  about  12  feet,  and  if  the  win- 
dows are  carried  to  within  6  inches  of  the  ceiling  the  total  height  of  the 
frame  will  be  7^  to  8J  feet  So  high  a  sash  ought  not  to  be  over  3  feet 
wide,  and  both  parts  should  be  well  counterbalanced,  so  as  to  encourage 
their  frequent  opening.  A  heavy  or  badly  hung  sash  will  rarely  be 
opened,  from  the  simple  i^hysical  inability  of  teacher  and  children  to 
manage  it.    A  ring  should  be  screwed  into  the  top  of  l^e  ijpper  sash^ 
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tfid  a  pole  and  hook  provided  to  operate  it.  The  glass  should  be  in 
rather  small  lights  for  cheapness  of  repairs,  and  double  thick  on  all  ex- 
posed sides.    The  English  double  thick  is  heavier  than  the  common  kind. 

Shades  and  blinds  should  be  avoided  as  far  as  x>ossible.  Outside 
blinds  are  generally  condemned  by  writers  on  school  architecture,  as 
liable  to  get  out  of  repair  and  difficult  to  manage.  Moreover,  they 
require  so  much  wall  space  to  fold  back  against  as  to  restrict  the  num- 
ber of  windows  and  prevent  the  grouping  with  small  piers,  which  gives 
ttie  best  light. 

Inside  shutters  may  be  used  where  brick  walls  or  furred  projections 
give  the  necessary  space  for  folding  them  back ;  or,  better  still,  Venetian 
blinds  can  l)e  easily  made  or  obtained  which  xmll  up  against  the  soffit 
of  the  frame  by  means  of  a  cord  passing  through  holes  in  the  ends  of  each 
Blat,  and  attached  to  the  lowest  one.  These  are  made  both  of  wooil  and 
iron.  Still  better,  but  more  costly,  are  the  rolling  shutters,  which  coil, 
by  means  of  a  spring,  into  a  box  either  above  or  below. 

The  cheapest  device  of  all  is  the  ordinary  shade,  which  should  be  made 
of  stout  hoUand,  never  of  pai>er  or  painted  cotton,  and  strongly  and 
accurately  hung.  This  has  the  objection  of  shutting  out  air  in  summer 
as  well  as  sun,  and  a  modification  may  be  used,  consisting  in  a  short 
curtain,  only  half  the  height  of  the  window  and  mo\ing  up  and  down 
by  means  of  the  ordinary  bi-ass  pulleys  and  endless  cords,  to  which  it  is 
secured  along  the  edges  by  rings  and  hooks. 

This  will  be  (|uite  sufficient  to  intercept  all  unwelcome  sunshine,  and 
will  still  leave  half  the  window  opening  free  for  admission  of  air.  The 
securing  of  each  edge  of  the  cord  keeps  the  shade  stretched  and  in 
good  condition  indefinitely,  and  no  rollers  or  springs  are  required.  For 
the  north  windows  no  shade  whatever  will  be  necessary. 

It  is  important  that  the  sills  of  the  windows  should  be  as  much  as  4 
feet  above  the  floor.  If  less  than  this  they  cause  a  glare  in  the  eyes  of 
the  x)upils  sitting  near  them. 

The  danger  which  some  writers  fear  that  high  window  sills  will  de- 
velop an  irresistible  inclination  on  the  part  of  the  pupils  to  climb  up 
on  them  in  order  to  see  out  may  bo  counteracted,  perhaps,  by  increased 
effort  to  make  the  school  room  itself  attractive. 

To  compensate  for  the  height  of  the  sills  above  the  floor,  the  window 
heads  should  be  carried  as  close  to  the  ceiling  as  the  construction  will 
admit.  Four  inches  is  all  the  distance  which  need  genei*ally  be  given 
in  frame  structures,  and  even  in  brick  buildings  the  sash  can  be  carried 
nearly  as  high,  as  will  be  seen  further  on.  The  illumination  of  t\u)  ceil, 
ing  so  obtained  is  of  the  greatest  value,  the  light  reflected  from  it  being 
peculiarly  soft  and  grateful  to  the  eye^s,  while  the  i)roper  ventilation  of 
the  room  is  greatly  assiste<l  by  making  the  windows  iis  high  as  j)ossible. 

Aspect  must  also  be  considered  in  regard  to  the  entrances,  which,  in 
a  word,  should  always  face  the  south.  A  south  entrance  gives  a  l)reath- 
mg  place  for  the  childran  in  rainy  or  blustering  weather  as  they  a])proach 
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or  leave  the  building  and  protection  to  the  interior  from  the  March  north- 
westers or  easterly  rain  storms,  which  will  blow  in  at  an  outside  doat 
exiK>sed  to  them  with  such  force  as  to  make  themselves  felt  through  the 
whole  school-room  whenever  the  door  is  opened ;  it  gives  dry  and  dean 
approaches  to  the  building  after  snow  storms,  in  place  of  impassable 
drifts ;  and  la^st,  but  not  least,  shelter  for  those  too  punctual  scholars 
who  are  sure  to  arrive  before  the  building  is  open  in  the  morning. 

So  important  has  exi>erience  shown  the  southerly  aspect  for  entrances 
to  be  that  to  this  necessity  is  perhaps  due  the  fashion  of  east  and  west 
lighting  for  the  schoolroom  x)roper.  The  "classical"  style  of  school 
planning  not  being  able  to  conceive  of  entrances  in  any  other  position 
than  in  the  gable  end  of  a  building,  a  south  door  involved  necessarily 
east  and  west  windows,  and  vice  versa.  Now,  however,  the  spectre  of  the 
Greeks  has  ceased  to  reign  over  our  architecture,  and  whatever  ingenuity 
is  shown  in  contriving  south  windows  a^^  well  as  doors  will  be  rewarded 
by  the  applause  of  the  elders  as  well  as  the  gratitude  of  the  children. 

There  may  be  situations  where  a  south  ex^wsure  is  impracticable  for 
one  or  both  entniuces.  In  such  a  case,  much  may  be  done  by  contriv- 
ing porches,  which,  although  entered  fi'om  the  east  or  west,  or  even  from 
the  north,  can  have  wide  windows  toward  the  south,  and  angles  or 
screens  which  miy  shelter  the  early  arrivals  from  the  cold  winds. 

SURROUNDINGS. 

The  choice  of  site  and  orientation  of  the  building  being  thus  deter- 
mined, certain  details  of  planting  and  laying  out  the  school  lot  remain 
to  be  considered  before  the  reciuirements  of  the  school-house  itself  are 
taken  up.  If  anything  in  the  size  of  the  lot  or  the  conformation  of  the 
ground  prevents  ample  si)ace  from  being  given  to  the  rear  playground, 
it  is  much  better  to  set  the  building  as  far  back  as  possible,  and  give 
up  the  whole  fi:x)nt  space  to  the  children's  games.  Not  only  will  the 
available  area  be  thus  made  the  most  of,  but,  if  the  school-house  is 
judiciously  arranged,  the  playground  will  b6  brought  on  the  south  side 
of  the  building  and  thus  sheltered  from  cold  winds,  while  the  sun  re- 
flected from  the  walls  will  add  much  to  its  cheerfulness. 

However  the  playground  may  be  situated,  it  is  best  left  clear,  with- 
out interruption  by  trees  or  shrubs.  These  are  only  in  the  way  of  the 
children's  sports,  and  they  soon  get  mangled  and  broken  by  thought- 
lessness or  accident;  their  shade  is  of  no  use  in  such  a  place,  and  they 
are  liable  to  be  used  as  screens  to  conceal  doubtful  actions  from  the 
eye  of  the  teacher,  whose  vigilance  it  is  well  that  the  pupils  should  never 
be  sure  of  escaping. 

The  ground  should  be  grassed  over  with  the  closest  and  thickest  turf 
possible,  and  base  ball  stiitions  and  similar  places  of  excessive  wear 
should  be  shifted  every  few  weeks,  to  prevent  the  sod  from  being  trod- 
den away  entirely.  Wherever  the  natural  sod  is  good  it  is  best  to  leave 
;t  intact,  as  a  thick  sod  is  of  very  slow  growth.    Defective  places  may 
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be  patched  doring  the  cM)iiHtruction  of  the  school-house  with  sods  from 
the  site  of  the  buildiug  aud  from  the  ])at]is. 

If  new  grading  makes  it  necessary  to  raise  the  grass  from  the  begin- 
ning, all  the  loam  accessible  should  be  spread  upon  the  surfiice.  Two 
feet  in  depth  of  rich  loam  is  not  too  much;  the  growth  of  the  sod  will 
be  mneh  more  rax)id  in  such  a  soil ;  and  the  whole  should  be  thickly 
sown  with  red-top  grass,  with  a  little  admixture  of  white  clover. 

The  front  space,  where  suck  an  area  is  reserved  distiuc*.t  from  the 
playground,  may  with  advantage  be  treated  differently  by  planting 
with  trees,  particularly  evergreens  and  flowering  shrubs,  i)nly  taking 
care  that  no  tree  of  any  kind  is  allowed  to  stand  at  a  less  distance  from 
the  school-house  than  twice  its  own  natural  height  when  fully  grown. 
The  good  effect  of  trees  is  reversed  by  allowing  them  to  stand  too  liear  a 
building.  While  they  may  actually  be  used  to  dry  uj)  a  marshy  8i)ot,  by 
the  great  quantity  of  water  which  they  take  up  through  their  roots  and 
disperse  by  means  of  their  leaves  into  the  air,  these  same  roots,  near 
a  cellar  wall,  will  keep  it  damp  as  would  the  vicinity  of  a  great  wet 
sponge,  and  the  shade  of  their  branches,  if  allowed  to  fall  on  the  school- 
house,  not  only  deprives  it  of  so  much  wholesome  sunshine,  but  the 
moving  shadows  on  the  windows  or  curtains  cause  a  flickering  of  the 
light  which  is  distressing  and  injurious  to  the  eyes. 

In  its  proper  place,  however,  a  considerable  amount  of  planting  is 
permissible,  with  the  best  results.  Shrubs,  rather  than  trees,  should 
be  chosen  for  the  most  x)art. 

There  are  few  portions  of  the  United  States  where  Missouri  cuiTant, 
barberry,  Weigelia,  cornel,  laurel,  lilac,  roses  (white,  yellow,  and  red), 
viburnum  or  Guelder  rose,  California  privet,  Forsythia,  spiraea,  t^xrtarean 
honeysuckle,  dogwood,  deutzia,  holly,  magnolia,  catalpa,  and  rhodo- 
dendron will  not  grow  well  in  the  open  air  on  the  south  side  of  a  build- 
ing, and  in  the  Southern  St^ites  many  more  may  be  added. 

Damp  spots  may  be  improved  by  covering  them  with  clust<>rs  of  the 
beautiful  pyrus  japonica,  and  porches  may  be  ornamented  by  climbing 
vines,  such  as  ivy  (English,  Cicrman,  or  the  small  leaved  varieties),  wood- 
bine or  wistaria,  roses  and  honeysuckles;  and  if  any  one  will  take  the 
trouble  to  sow  the  seeds  in  si)ring,  the  red  and  white  cypress  vines,  the 
fragrant  jessamine,  morning  glories,  and  the  purple  and  white  Japanese 
clematis  may  be  a<lded. 

Any  experienced  seedsman  can  suggest  varieties  enough  to  keep  some 
of  the  vines  and  shrubs  constantly  in  bloom  for  nine  months  of  the  year, 
and  a  judicious  selection  of  seeds,  sui>i)lemented  by  slips  from  i^rivate 
gardens  and  young  shoots  transplanted  from  tlui  woods,  will  cost 
almost  nothing,  while  the  (civilizing  influence  of  their  beauty  upon  the 
children's  minds,  together  with  the  pride  and  interest  whi(»h  their  gar 
dening  operations  will  awakc^n,  should  not  be  undervalued. 

It  is  best  to  plant  several  varieti<»s  of  shrubs  together  in  clumps.    The 
dark  evergreens  or  the  holly  and  laurel  then  set  off'  the  brighter  kinds. 
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and  tlie  iiiiitiiat  ])roti'iCtion  wliich  tliey  aflbrd  each  other  agmust  the 
wimU  hel|>»  the  growth  of  all,  while,  if  one  Hbuiild  die,  it  ma.Y  be  re-  • 
nun-Hl  without  Ieft\iiiy  an  unsightly  gap,  and  Hu«b  gardcuiag,  especially 
if  the  bushet)  are  planted  directly  in  the  grass,  is  less  troublesome  than 
the  cultivation  and  training  of  regularly  spaced  rows  of  bushes  or  beds 
aud  borders  of  Bundl  flowers.  The  clumps  should  vary  a  good  deal  in 
size  and  in  the  kin<lH  uf  plants  comprised  in  them.  A  large  mass  may 
be  set  l>etween  the  front  of  the  school-house  and  the  street  and  will  add 
much  to  the  attractive  and  retired  air  of  the  building. 


Fig.  3. 
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Tlie  grass  in  the  IVont  or  ornamental  grouud  should  be  fine  aud  short, 
the  ground  neatly  gnuled  aud  abundance  of  loam  placed  on  the  top 
and  sown  with  tlic  seeds  of  such  grasses  as  will  form  a  thick  and  per- 
manent Hwanl. 

The  edges  of  tlie  patliH  cannot  be  trusted  to  grow  neatly  with  sowing 
only,  however  ]irofiise]y  the  seed  may  be  scattered :  an  edge  about  two 
f«it  wide  nniNt  Iw  sodded,  l-'or  this,  the  iKwt  sods  should  be  selected 
aud  laid  im  a  deeii  iN'd  of  loam,  thoroughly  wet  to  receive  thehi,  and 
tliey  sliould  Ih'  kept  moist  for  a  few  days.  The  walks  themselves  may, 
if  gravel  is  not  at  hand,  lie  made  of  coal  ashes  and  cinders,  which, 
though  dusty  at  first,  soon  harden  into  a  good  surface.  Coal  tar  con- 
cret«  is,  however,  mncih  the  best  material  to  use. 
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More  elaborate  landscape  gardening  vill  be  well  repaid  in  tlie  gen- 
eral interest  which  a  well  laid  out  Bchool-boiise  lot  will  excite  in  Che 
neighborhood,  and  the  cost  of  all  the  work  which  can  be  applied  to  an 
acre  of  ground  in  not  great.  If  a  landscape  gardener  is  accessible,  his 
■idvice  will  be  the  beat  security  against  mistakes,  bat  something  may 
be  done  by  unprofessional  taste,  keeping  due  regfu^  to  the  stjle  of  the 
building,  whether  formal  or  picturesque.  The  structures  of  classic 
type,  like  the  Grecian  temples  once  fashionable  for  schools,  and  the 
Benaiasance  desigusof  some  of  our  best  modern  buddings  gain  verj'  much 
by  a  little  terracing.  This  gives  straight  lines  and  smoothly  sodded 
banks  around  them,  und  lielped  by  a  few  garden  vases  of  iron,  or,  better, 
artificial  stone,  which  carry  out,  so  to  speak,  tlie  formality  of  the  build- 
ing into  the  landscape,  softens  the  harshness  of  the  contrast  between 
iheui,  and  greatly  increases  the  apparent  importance  of  the  structure. 


For  the  fencing,  a  little  taste  will  answer  as  well  as  expense.  Build- 
isgH  in  classical  style  need  a  certain  heaviness  in  the  inclosnres,  and 
posts  of  masonry  are  most  suitable.  Bricks,  if  well  bunied  and  hanl, 
may  be  laid  in  cement  so  ns  to  form  durable  and  handsome  fence  i>osta, 
especially  if  stone  can  be  use<l  for  copings  and  for  bonding  the  work 
[Figs.  3,  4,  5,  C).  The  intermediate  portions  may  be  of  thinner  walling 
K  of  Open  woodwork,  or  a  construction  intermediate  between  the  two, 
eoneisting  of  wooden  rails  filled  in  with  brickwork  four  inches  thick 

iPig.  7). 

If  creoaoted  lumber  is  ased  there  ia  no  danger  of  rot  from  the  ilampness 
If  masonry. 
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For  more  picturesque  buildings,  the  feDcing  may  be  wliolly  of  wood 
(Figs.  8,  9). 


rubal  school  architectuee. 
Fig.  7. 
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Verj'  pretty  and  durable  iDcloenres  are  maile  by  landscape  gardeners 
of  red  cedar  or  otlier  durable  iwIcb,  with  tlie  bark  on,  consisting  of 
posts  with  top  and  bottom  rails  well  secared  together  and  the  inter- 


vals filled  'vrith  pieces  of  random  lengths  nailed  in  in  any  direction, 
the  only  care  needed  being  t«  keep  the  network  ao  formed  aniformly 
open,  not  thick  in  one  part  and  thin  in  another  (Figs.  lU,  11). 

ARBANGBSIENT, 

The  arrangement  of  the  school-houBe  itself  is  now  to  be  considered, 
keeping  in  view  the  requirement*  as  to  lighting  and  aspect  of  main  room 
and  entrances  which  have  already  been  discussed  and  accepted  as  set- 
tled for  all  cases  where  imperative  necessity  does  not  overrule  them. 
But  if  certain  further  general  rules  can  l>e  deduced  from  study  of  the 
habits  and  necessities  of  teachers  and  scholars,  it  does  not  follow  that 
snch  nile»  will  be  universally  applicable.  On  the  contrary,  there  are 
few  cases  where  a  very  tMinsiderable  amount  of  ingenuity  will  not  be 
necessarj'to  adapt  the  form  and  arrangement  of  bnildiug  acknowledged 
to  be  the  best  iu  theory  to  the  different  exigencies  of  situation,  size,  or 
cost  which  must  to  some  cstent  govern  iu  ea«h  partienlar  instance;  and 
it  should  I>e  one  of  the  recognized  duties  of  school  saperintendents  to 
see  that  a  due  degree  of  mental  cnergj'  is  expended  upon  the  problem. 

It  is  most  unwise  to  delegate  to  the  bnilder  the  task  of  shaping  a 
model  plan  to  fit  a  particular  position.  Not  only  will  he  generally  lack 
the  knowledge  if  not  the  disiMJsition  requisite  foi"  determining  the  di- 
mensions of  flie  i-ooms  witli  that  close  regard  to  the  number  of  pupils, 
the  mode  of  seating,  the  kind  and  therefore  the  size  of  desks,  the  form* 
4tion  of  classes  and  conaeqneutly  the  width  needful  for  aisles,  the  best 


RURAL   SCHOOL   ARCHITECTURE.  27 

mode  of  heating  and  ventilation  under  the  given  circumstances,  which 
is  uecessar^^  to  success,  but,  even  if  fortified  with  what  he  supposes  to 
he  ample  experience,  his  knowledge  will  very  often  prove  to  be  derived 
from  books  or  works  which,  however  good  in  their  time,  have  in  the 
rapid  development  of  modem  sanitary  and  social  science  long  since 
b^K)me  obsolete. 

Few  persons  know  from  actual  examples  how  greatly  the  skilful  plan- 
ning of  a  school  building  facilitates  the  work  carried  on  in  it,  but  an 
idea  of  the  possibilities  of  good  planning  may  be  negatively  arrived  at 
by  observing  the  disadvantages  of  bad  or  ill  considered  arrangement, 
which  may  be  studied  in  great  variety  in  most  of  our  country  schools. 
Let  any  teacher,  superintendent,  or  member  of  a  committee,  on  visiting 
a  school,  notice  for  an  hour  or  so  the  continual  petty  interruptions, 
annoyances,  and  distractions  caused  to  x^upils  and  teachers  in  ordinary 
school  rooms  by  the  moving  about  to  stir  up  fires  which  have  not  a 
proper  chimney  draught  or  to  pull  down  shades  for  excluding  trouble- 
some  sunbeams ;  by  the  frequent  rests,  sometimes  on  the  part  of  teacher, 
sometimes  of  scholars,  to  relieve  the  eyes  from  the  painful  glare  of  a 
front  light ;  by  the  confusion  and  relaxation  of  discipline  which  follow 
the  collision  of  classes  in  narrow  doorways  or  of  pupils  in  the  tortuous 
and  inconvenient  passages  among  the  desks,  and  the  countless  other 
annoyances  which  follow  from  the  improper  position  of  windows,  desks, 
stoves,  and  doors,  and  he  will  realize  how  large  is  the  weekly  aggregate 
of  time  thus  wasted. 

The  remedy  for  this  is  thought,  the  careful  thought  of  some  one 
thoroughly  familiar  with  school  business  and  ready  to  sacrifice  all  other 
considerations  to  the  welfare  of  the  school ;  one  who  can  in  imagination 
follow  each  scholar  through  his  work  and  play,  who  can  see  before  him 
the  classes  in  order  and  sympathize  with  the  trials  and  understand  the 
duties  oi  teachers  and  pupils.  Such  a  man  should  sit  in  judgment  uix>n 
every  school-house  plan,  whether  modest  or  pretentious,  whether  made 
by  an  architect  or  by  the  apprentices  in  the  builder's  shop. 

In  his  criticism  he  should  abandon  at  once  all  those  preconceived 
notions  of  symmetry,  proportion,  classic  elegance,  or  Gothic  aspiration 
derived  from  books  or  from  the  vague  recollection  of  a  few  examples 
which  are  apt  to  influence  amateurs  much  more  than  architects,  and 
devote  himself  solely  to  determining  whether  the  heights  of  stories  are 
too  great  for  proper  hearing  or  too  small  for  ventilation ;  whether  the 
staircases  are  wide  enough  and  numerous  enough  for  safety,  and  not  too 
steep  for  little  legs ;  whether  the  windows  are  sufliciently  high  and  of 
suitable  extent,  and  so  placed  that  their  light  will  fall  where  it  is  wanted; 
whether  the  ventilating  and  warming  apparatus  is  well  out  of  the  way 
of  the  school  operations,  and,  unless  he  can  trust  the  architect's  knowl- 
edge, whether  it  is  judiciously  planneil  in  accordance  with  the  latest 
practice.  The  dimensions  of  the  rooms  should  be  tested  with  reference 
to  the  desks  to  be  put  in  them,  and  the  width  of  the  resulting  aisles 
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between  the  desks  calculated  to  an  inch,  in  order  that  their  sufficiency 
may  be  assured,  while  any  superfluity  of  space  may  be  curtailed. 

This  most  necessary  work  of  preliminary'  criticism,  before  plans  of  this 
kind  are  carried  into  execution,  may  be  performed  by  any  intelligent 
teacher  or  school  superintendent,  with  the  help  of  such  guides  and  books 
of  reference  as  may  be  procurable. 

B3'  such  individual  thought  and  criticism  only  can  a  thoroughly  good 
mode  of  school  planning  be  formed  in  this  country,  as  has  been  done  in 
England  through  similar  censorship,  with  the  imperative  demand  that 
certain  requirements  shall  be  fulfilled;  and  if  the  following  notes  are 
found  ai)plicable  in  suggesting  and  assisting  such  criticism,  the  writer 
believes  that  this  work  will  be  more  serviceable  than  if  he  were  to  devote 
himself  to  the  collexjtion  of  a  certain  number  of  model  plans,  which,  how- 
ever interesting  in  themselves,  are  seldom  of  much  service,  except  when 
interpretcHi  by  the  light  of  well  understood  principles. 

Taking  up  the  component  jwrtions  of  the  proposed  buildings  in  the 
order  of  their  imi>ortance,  the  main  school  room  should  be  considered  in 
a  few  words. 

The  form  of  this  room  would  hardly  need  discussion  if  it  were  not  that 
fantastic  shapes  are  from  time  to  time  proposed  and  occasionally  adopted. 
It  is  sufficient  to  say  that  the  figure  long  proved  to  be  best  for  hearing 
and  seeing  on  the  part  of  the  pupils,  with  easy  supervision  on  the  part 
of  the  teacher,  is  a  parallelogram,  the  length  of  which  is  a  quarter  or  a 
t^ird  greater  than  the  breadth.  In  the  middle  of  one  end  is  the  desk  of 
the  teacher,  who  has  his  school  thus  before  him,  within  reach  of  his 
voice  and  so  disjwsexi  that  he  can  observe  every  movement  without 
turning  his  head  or  straining  his  eyes. 

For  supervision  alone  a  long  and  narrow  room  would  be  most  suitable, 
so  that  the  whole  school  would  be  comprehended  by  the  teacher  within 
a  comparatively  small  angle  of  vision,  but  sufficient  width  must  generally 
be  provided  lor  drawing  out  classes,  either  in  front  of  or  behind  the 
desks,  and  a  compromise  must  be  made  between  these  two  opposite  re- 
quirements. 

In  accordance  with  the  rules  of  lighting  and  asi)ect  previously  pro- 
posed, the  room  will  have  its  longer  axis  directed  east  and  west,  and 
will  be  lighted  by  windows  occupying  nearly  the  whole  length  of  the 
north  and  south  walls. 

The  entrances,  which  must  be  separate  for  the  two  sexes,  should  be  so 
planned  that  both  boys  and  girls  may  be  under  the  eye  of  the  teacher 
in  entering  and  leaving  the  room.  They  may  be  in  the  wall  behind  him, 
a  very  common  i>osition,  but  are  better  either  in  the  side  or  opposite  end 
walls,  so  that,  without  turning  his  head,  his  glance  may  follow  them 
through  the  vestibules  until  they  are  out  of  the  building.  This  plan 
will  prevent  the  silly  tricks  which  children  carry  on  in  the  vestibules 
sheltered  from  the  teacher's  observation,  to  the  amusement  of  their  fel- 
lows but  to  the  detriment  of  discipline.    The  best  arrangement  will  be  to 

264 


BUBAX.    SCHOOL    ARCHITECTURE.  29 

put  one  entrance  door  in  the  side  wall,  near  the  teacher's  end  of  the 
room,  and  the  other  in  the  opposite  end  wall. 

The  side  door  maybe  appropriated  to  the  boys,  who  will  thus  be  nearer 
the  teacher  and  more  under  his  control  in  entering  and  departing,  and 
the  end  door,  which  will  be  behind  the  pupils,  to  the  girls. 

The  room  being  lighted  alike  on  both  sides,  the  pnpils  may  sit  facing 
either  the  east  or  west,  but  there  are  many  advantages  in  arranging 
them  to  face  the  west.  By  this  disposition  the  girls'  entrance  is  brought 
on  the  sunniest  and  most  sheltered  part  of  the  building,  as  it  should  be, 
and  in  interior  planning  the  stove  or  furnace,  which  must  be  at  the  north- 
west comer  of  the  room,  comes  in  front  of  the  pupils,  where  it  finds  the 
largest  space  and  where  its  heat  is  difitused  with  the  greatest  c6mfort 
to  all. 

The  best  place  for  the  blackboards  is  the  end  wall  behind  the  teacher, 
the  whole  of  which  will  be  available,  except  what  small  portion  may  be 
occupied  by  doors  to  class  rooia  or  teacher's  room.  If  more  space  is 
needed,  the  opposite  end  wall  may  be  used. 

The  piers  beside  the  windows,  though  often  fitted  witli  blackboards, 
are  unsuitable.  The  strain  upon  the  eyes  in  trying  to  decipher  marks 
on  boards  so  placed,  in  the  face  of  the  glare  of  light  from  the  windows, 
is  very  severe,  and  such  positions,  if  occupied  at  all,  should  be  left  for 
coarse  maps  and  diagrams  On  a  large  scale  and  in  bright  colors. 

In  the  simplest  cases,  the  large  school  room  and  its  separate  entrance 
I>orches  or  vestibules  for  boys  and  girls,  with  wardrobes  for  each  and 
connected  outbuildiugs,  will  form  the  whole  of  the  structure. 

More  important  buildings  will  hav^e  in  addition  a  teacher's  room  and 
one  or  more  recitation  rooms ;  but  these  can  and  should  be  joined  to  the 
main  body  without  interfering  with  the  disposition,  aspect,  or  lighting 
of  either  school  room  or  entrances,  the  requirements  for  which  are  the 
same  in  houses  of  all  the  lower  grades. 

A  good  rule  for  vestibules  is  that  the  outside  doors  shall  be  placed  at 
an  angle  with  those  opening  from  the  vestibules  into  the  school  room. 
This  will  cut  off  the  direct  imi)idse  of  the  wind  and  exclude  draughts 
with  ten  times  the  effectiveness  of  outside  and  vestibule  doors  in  par- 
allel walls.  They  should  be  light  and  sufficiently  spacious  to  give  the 
crowd  which  pours  out  of  the  school  room  doors  at  recess  a  little  breath- 
ing space  before  they  are  pushed  into  the  oi)en  air. 

Attached  to  each  vestibule  should  be  a  large  wardrobe.  These  may 
open  directly  from  the  school  room,  and  should  always  do  so  where  there 
is  danger  of  their  being  robbed,  but  the  smell  .of  wet  clothes  in  rainy 
weather,  especially  in  i)Oor  neighborhoods,  is  i)enetnitiug  and  disagree- 
able, and  a  better  disposition  is  to  open  the  wardrobes  from  the  vesti- 
bules, these  being  at  the  same  time  so  arranged  that  the  teacher  can 
obderve  everything  that  goes  on  in  either  of  them. 

With  panels  of  clear  glass  in  the  inner  doors,  these  can  be  shut  with- 
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oat  interferiug  with  this  sapervision,  which  is  osoful  also  for  other  par- 
f)oses. 

Besides  the  wardrobes,  each  vestibule  shoald  be  ftimished  with  wash- 
bowls and  roller  towels.  It  is  not  necessary  to  have  expensive  plamb- 
ing  to  enable  teachers  and  children  to  keep  themselves  as  clean  as  they 
desire.  All  that  is  needful  is  a  common  cistern  pump  in  each  vestibule, 
with  a  le£kd  or  enamelled  iron  suction  pipe  to  the  well,  and  an  earthen- 
ware or  tinned  copper  basin,  or  sink  if  preferred,  with  a  waste  pipe  to 
a  dry  well  outside.  This  will  cost  a  trifle,  perhaps  $50  in  aU,  if  the  well 
is  not  far  away.  At  6  x>er  cent,  interest,  this  would  bring  the  cost  of 
keeping  a  school  of  50  pupils  clean  up  to  6  cents  each  a  year. 

A  further  investment  for  towels  and  rollers,  with  weekly  allowance 
for  laundry,  is  advisable,  but  not  absolutely  necessary. 
.  The  pumps  may  be  had  with  a  pin  hole  in  the  valve,  so  that  the  water 
cannot  stand  long  enough  in  them  to  freeze,  and  traps  in  the  waste  pipe 
may  be  dispensed  with  as  unnecessary,  so  that  there  will  be  no  other 
part  of  the  apparatus  to  be  injured  by  frost. 

On  no  account  must  the  waste  pipe  empty  into  the  privy  vault.  By 
such  carelessness  will  not  only  foul  gases  be  poured  into  the  vestibules, 
wardrobes,  and  school  room,  but  the  admixture  of  water  renders  the 
contents  of  the  vault  doubly  offensive  and  dangerous. 

in  towns  with  public  water  supply  the  arrangement  will  be  a  little 
different,  but  some  means  of  cleanliness  may  always  be  had.  If  noth- 
ing better  offers,  the  rain  water  of  the  roof  can  be  collected  and  used. 

In  regard  to  certain  other  appliances  for  cleanline'SS  and  health,  per- 
haps the  most  essential  of  all,  much  must  depend  upon  circumstances. 
The  distance  between  the  best  and  the  worst  is  so  enormous  that  the 
writer  can  do  no  less  than  urge  most  earnestly  that  the  very  best  ap- 
paratus should  be  always  used  where  it  is  possible,  at  the  same  time 
that,  he  considers  it  his  duty  not  to  overlook  the  very  poorest  and 
cheai)est  contrivances,  which  must  sometimes  of  necessity  be  endured. 

It  is  sometimes  asserted  that  a  school  privy  should  never  be  under 
the  same  roof  as  the  school  room,  and  certainly  it  should  not  open  into 
it,  nor  should  the  vault  be  placed  where  its  contents  can  by  any  iK)ssi' 
bi'.ity  contaminate  the  soil  beneath  the  school  rooms,  but  with  proper 
construction  and  ventilation  it  can  be  brought  without  offense,  if  not 
under  the  same  roof,  at  least  within  reach  of  sheltered  and  decent  com- 
munication, and  one  improperly  built  and  cared  for  should  not  be  allowed 
uyMm  a  school-house  plot  in  any  case. 

The  advantages  of  i)laciug  the  closets  in  commtinication  with  the 
school  room  are  numerous.  To  say  nothing  of  the  dangerous  exposure 
in  winter  to  a  delicate  child  in  leaving  a  hot  room  and  traversing  ]>erhaps 
the  length  of  the  playground  to  a  miserable  shed  through  which  the  wind 
blows  freely,  or  of  the  no  less  injurious  repression  of  the  natural  functions 
which  the  dread  of  such  exposure  occasions,  the  blunting  of  the  natural 
modesty  of  children  and  the  opportunity  of  corrupting  themselves  and 
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others  which  is  afforded  to  the  degraded  ones  by  the  shiftless,  indecent, 
imd  promiscuous  arrangement  and  condition  of  the  ordinary  school  priv- 
ies urgently  demand  that  these  necessary  appliances  should  receive  at 
least  as  much  care  as  the  other  circumstances  of  school  life. 

How  deeply  children  may  be  dragged  down  by  their  school  associa- 
tions is  well  known  to  experienced  teachers  and  physicians,  and  even 
the  public  is  sometimes  startled  into  attention  by  the  revelation  of  the 
condition  into  which  such  influences,  joined  to  the  horrible  knowledge 
derived  from  the  books  which  certain  criminals  delight  to  scatter  among 
the  young,  may  bring  a  school.  Even  young  children  are  liable  to  have 
a  bias  given  to  their  thoughts  which  they  will  bitterly  regret  in  later 
years. 

For  these  reasons  all  the  delicate  precautions  with  which  good  archi- 
tects help  the  occupants  of  dwelling-houses  to  conceal  from  each  other 
<^y  suggestion  of  the  degrading  necessities  of  their  common  nature  are 
tenfold  more  necessary  in  planning  for  school  children,  whose  minds  ar^ 
&r  more  susceptible  to  the  influence  of  their  material  surroundings^ 
while  they  have  not  the  restraint  of  intimacy  and  affection  to  check 
prurient  curiosity. 

In  the  first  place,  the  conveniences  for  the  two  sexes  should  be  abso- 
lutely separated,  out  of  sight  and  out  of  mind  each  from  the  other. 
They  should  be  well  ventilated,  a  little  off  the  main  thoroughfare,  but 
not  at  the  end  of  a  long  passageway,  nor  in  any  place  where  one  must 
pass  by  a  window  or  across  a  door  to  reach  them.  They  should  be,  how- 
ever secluded,  in  the  same  group  as  the  wardrobes  or  woodshed,  so  that 
a  person  passing  in  that  direction  is  not  necessarily  going  to  or  from  them. 
This  seems  a  small  matter,  but  it  is  not;  it  is  one  of  the  established  rules 
of  planning  among  architects,  and  especially  in  planning  for  children^ 
whose  modesty  it  is  peculiarly  necessary  to  consider.  Yet  the  closets 
should  not  be  far  removed  from  the  observation  of  the  teacher,  or  even 
from  supervision  by  the  public  opinion  of  the  scholars.  As  the  dark 
and  filthy  outhouse,  scrawled  with  obscenity  by  wandering  tramps,  in- 
duces carelessness  in  children,  if  nothing  worse,  so  a  light  and  neatly 
finished  closet,  with  proper  provision  of  urinals  and  water  tight  floors, 
will  be  an  object  of  pride  even  among  boys,  and  they  will  readily  co- 
operate with  a  teacher  in  keeping  it  clean  and  discountenancing  the 
filthy  habits  of  the  rougher  class.  But,  to  remove  temptation,  all  should 
be  light,  open,  and  in  a  sense  public,  each  latrine  to  its  Own  sex.  There 
should  be  conveniences  enough  for  all  the  children,  dark  comers  should 
be  avoided,  inside  as  well  as  outside  the  building,  and  such  angles  as 
cannot  be  dispensed  with  should  be  overlooked  by  windows  from  some 
frequented  place.  Even  clumps  of  shrubbery  should  be  so  arranged  as 
not  to  form  retreats  for  careless  or  dirty  boys.  This  care  in  arrange- 
ment, so  that  no  part  of  the  building  or  grounds  can  escape  observa- 
tion, is  of  great  value  in  assisting  discipline,  breaking  up  bad  habits 
unong  the  scholars^  and  encouraging  manliness  and  modesty. 
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Having  arranged  the  position  of  the  retiring  places  with  due  regard  to 
convenience,  unobtrusiveness,  cleanliness,  and  privacy,  the  kind  of  ap- 
paratus to  be  employed  is  next  to  be  decided.  Independent  of  cost,  the 
question  whether  water  closets,  earth  closets,  or  common  ^)rivie8  should 
be  used  depends  upon  the  amount  of  care  which  can  be  given  to  them. 
A  good  water  closet  is  undoubtedly  the  best  appliance  which  we  have, 
but  it  involves  an  expense  in  drainage  and  supply  which  is  seldom  al- 
lotted to  country  schools,  and  the  risk  of  being  rendered  useless  by 
freezing  is  considerable,  especially  with  the  best  closets.  Those  wl  h 
are  called  "hoppers"  can  be  arranged  with  the  trap  below  ground,  out 
of  reach  of  irost,  but  unless  by  good  fortune  there  is  a  large  and  con- 
stant supply  of  water  these  are  liable  to  become  serious  nuisances.  In 
general,  it  is  well  to  remember  that  the  stench  from  an  inferior  or  dilap- 
idated water  closet  is  more  penetrating  even  than  that  of  a  foul  privy, 
and  that  a  privy  vault  can  be  disinfected  much  more  easily  than  a  bad 
drain.  In  ordinary  cases,  the  best  resource  is  some  form  of  earth  closet, 
which,  when  properly  cared  for,  is  inodorous  and  is  equally  available  in 
all  weathers.  The  form  of  closet  employed  should  be  specially  designed 
so  that  the  scattering  of  the  earth  over  the  matter  in  the  vault  may  be 
done  by  an  independent  mechanism  from  the  outside.  In  this  way  the 
pulling  of  a  lever  or  turning  a  crank  once  a  day  will  accomplish  all  the 
requisite  disinfecting,  and  the  weekly  visit  of  an  intelligent  laborer,  who 
should  make  the  rounds  of  the  school-houses  to  fill  up  the  reservoirs  of 
dry  earth  and  remove  the  contents  of  the  vaults,  will  be  all  that  is  neces- 
HSLvy  to  maintain  the  sanitary  condition  of  the  buildings.  Further  de- 
tails will  be  found  in  their  proper  place. 

K  the  town  is  unwilling  or  unable  to  do  even  this  much  for  its  children, 
the  common  privy  vault  must  be  accepted  as  a  necessity.  In  that  case, 
although  it  is  both  practicable  and  advisable  to  retain  it  in  close  con- 
nection with  the  school  room,  provision  should  be  made  by  a  short  ves- 
tibule, ventilated  by  blind  slats  in  the  sides,  or  some  similar  arrangement, 
for  intercepting  and  sweeping  away  the  emanations  of  the  closets  before 
they  can  enter  the  rooms.  By  this  precaution,  with  a  small  and  tight 
vault  ventilated  as  hereafter  described,  little  or  no  nuisance  can  reach 
the  school  room. 

The  school  room,  vestibules,  wardrobes,  and  closets  will  in  some  easels 
constitute  the  whole  of  the  plan,  but  most  schools  will  require,  in  addi- 
tion, either  a  woodshed  for  stoi*age  of  fuel  or  a  space  for  cellar  stairs, 
if  the  basement  is  used  for  that  purpose. 

As  a  rule,  unless  furnaces  are  set  in  the  basement,  it  is  both  better  and 
cheaper  to  store  wood,  and  still  more  coal,  in  a  shed  on  the  ground  level 
than  under  the  school  room  floor.  Some  coal,  especially  when  wet,  emits 
sulphurous  vapors  in  considerable  quantity,  and  any  old  wood  pile  fur- 
nishes evidence  that  the  fermentation  of  sap  and  the  decomi>o8ition  of 
animals  give  rise  to  vapors  which  are  best  removed  from  all  possibility 
of  contaminating  the  school  room  air. 
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The  woodshed  may  ad;oin  the  boys'  vestibule,  aud  by  placing  it  on 
the  northwest  comer  it  will  serve  to  shield  the  vestibule  on  that  side 
finom  the  cold  winds. 

These  divisions  constitute  the  simplest  form  of  school-house.  For 
convenience  of  reference,  a  plan  fulfilling  the  requirements  so  far  noted 
is  given  here,  showing  (Fig.  12)  the  main  axis  of  the  school  room  directed 
east  and  west,  the  two  x>orches  facing  the  south,  the  girls'  entrance  door 
opening  in  the  end  wall  opposite  the  teacher's  desk,  and  the  boys'  door 
in  the  side  wall  beside  the  platform,  the  woodshed  adjoining  the  boys' 
vestibule,  with  suitable  arrangement  of  closets  and  wardrobes. 

In  the  plan  given,  the  outside  steps  may  be  covered  by  a  gabled  roof, 
which  protects  them  fix)m  rain,  snow,  and  ice,  and  the  consequent  decay, 
and  gives  the  children  who  bring  umbrellas  an  opportunity  to  get  under 
shelter  before  closing  them,  wliile  the  gabled  form  prevents  the  snow- 
dides  and  dripping  eaves  common  to  picturesque  porches. 

The  most  desirable  position  for  the  stove  being  in  the  open  sx^ace  in 
front  of  tiie  pupils  and  at  the  left  of  the  teacher,  and  this  being  also, 
with  the  orientation  here  adopted,  by  far  the  most  favorable  position  for 
warming  the  room  uniformly  in  cold  weather,  it  will  be  convenient  to 
place  the  chimney  in  the  northern  part  of  the  west  wall  near  the  stove. 
For  an  ordinary  stove  a  flue  8  by  8  inches  is  large  enough,  but  a  chim- 
ney of  a  single  flue  of  that  size  quickly  bends  over  aud  finally  decays, 
80  that  it  must  be  made  8  by  12  or  8  by  16  inches,  or,  what  is  much  bet- 
ter, a  ventilating  flue  built  in  the  same  stack.    The  cost  of  the  stack  is 
not  very  much  increased,  and  the  advantage  of  having  a  ventilating 
flue  in  such  a  position,  where  the  draught  will  be  quickened  by  the  heat 
of  the  adjoining  smoke  flue,  is  considerable.    Besides,  the  solidity  as 
well  as  the  external  appearance  of  the  chimney  is  greatly  improved  by 
increasing  its  size. 

The  ventilating  flue,  if  smooth  inside,  must  be  at  least  20  by  20  inches; 
this  is  the  smallest  permissible  sectional  area  of  a  warmed  shaft,  straight 
and  smooth  and  of  considerable  height,  for  winter  ventilation  of  a  school 
room  occupied  by  48  pupils. 

K  a  smaller  flue  is  used,  additional  wooden  shafts  will  have  to  be  pro- 
vided in  other  parts  of  the  room  to  obtain  proper  movement  of  the  air, 
and  as  th^  motion  of  the  air  in  pipes  diminishes  much  more  rapidly  than 
their  sectional  area,  the  cost  of  the  wooden  trunks  will  be  found  greater 
than  that  of  the  brickwork  saved  and  the  effect  much  less. 

A  consideration  which  should  not  be  lost  sight  of  in  planning  small 
schools  is  the  x)ossibility  that  it  may  become  desiri^ble  to  add  one,  two, 
or  more  recitation  or  class  rooms  and  a  teacher's  room  or  library,  and 
an  arrangement  of  ground  plan  and  elevations  which  will  permit  this  to 
be  done  with  the  least  alteration  of  the  portion  previously  built  will  be 
very  generally  useful. 
The  plan  given  admits  of  such  extension,  as  shown  by  the  dotte<l  lines. 
3oi  '201) 


84  CIRCULARS   OF   INFORMATION   FOR   1880. 

The  teacher's  room  and  class  room  near  the  platform  are  well  situated 
for  ase,  and  the  position  of  the  chimney  is  fixed  where  its  flues  can  be 
used  for  the  stoves  of  the  new  rooms  and  for  ventilating  the  same.  As  the 
elevation  shows  (Fig.  13),  the  new  roof  can  join  the  old  without  any 
alteration  of  the  latter,  nothing  being  necessary  but  to  take  off  the  board- 
ing and  finish  from  the  walls  next  the  new  rooms,  plaster,  and  cut  the 
requisite  doors. 

Additional  class  rooms  may  be  provided  also  at  the  opi>osite  end  in  a 
similar  manner,  without  interfering  with  any  of  the  old  doors,  windows, 
or  other  parts  of  the  construction ;  but,  unless  the  building  is  heated  by  a 
furnace,  rooms  added  at  this  end  must  be  provided  with  a  new  chimney. 

It  sometimes  happens  that  two  large  school  rooms  are  required,  and 
Figs.  14  and  15  show  how  the  model  plan  may  be  doubled  without  sac- 
rificing the  better  points  of  the  arrangement.  This  double  plan  may 
have  recitation  rooms  added  if  necessary. 

In  planning  buildings  of  this  class  it  is  always  necessary  to  keep  in 
mind  the  requirements  which  are  peculiar  to  the  business  of  "a  small 
school,  and  to  recognize  the  difference  between  them  and  the  large 
structures  with  four  rooms  on  a  floor,  where,  for  instance,  it  is  the  rule 
to  place  the  axes  of  the  building  diagonally  with  the  cardinal  points,  in 
order  to  secure  sunshine  in  all  the  rooms,  an  object  which  is  much  better 
attained  in  the  one  or  two  roomed  structure  by  placing  it  square  with 
the  cardinal  points. 

The  dimensions  and  to  some  extent  the  shape  of  the  rooms  will  de- 
pend upon  the  seating.  The  utmost  number  of  pupils  which  should  be 
allowed  to  one  teacher  is  fixed  by  the  best  authorities  at  48)  and  each 
teacher  should  have  a  separate  room ;  but  there  are  certain  advantages 
in  ungraded  schools  in  having  the  school  room  large  enough  to  accom- 
modate a  greater  number.  In  country  districts  the  attendance  varies  in 
character  according  to  the  season.  In  summer  the  larger  children 
are  occupied  at  home  and  the  school  is  filled  with  small  ones,  while  in 
winter  the  older  boys  and  girls  have  leisure  to  attend  but  the  inclem- 
ency of  the  weather  keeps  the  little  ones  away ;  so  that,  although  ttie 
average  attendance  may  be  not  over  48  scholars,  there  should  neverthe- 
less be  an  extra  i)rovision  of  small  desks  for  summer  and  of  large  ones 
for  winter,  increasing  the  number  to  about  60  places  in  all.  Otherwise, 
in  the  cold  season,  stout  children  must  be  crammed  into  the  infants' 
desks,  and  during  tlie  rest  of  the  year  some  of  the  little  ones  will  have 
to  be  seated  at  desks  too  large  for  them,  with  serious  risk  in  both  cases 
of  causing  malforniiitiou  in  the  young  and  tender  bodies.  The  additional 
air  space  gained  is  of  value  also,  and,  in  a  rapidly  growing  neighborhood, 
such  a  room  may,  in  case  of  necessity,  be  tempomrily  utilized  to  its  full 
capacity  by  the  enii)loyinent  of  a  second  teacher  and  the  addition  of  reci- 
tation or  teachers'  rooms,  if  they  do  not  already  exist.  The  plans  here 
given  will  therefore  be  aiTangod  for  about  this  number. 

The  exact  dimensions  of  the  main  room  will  furthermore  be  dependent 
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on  the  kind  of  desks  nsed.  It  should  be  onuecessaiy  to  say  that  the 
proper  way  to  plan  a  building  of  this  sort  is  to  determine  the  number 
and  size  of  desks  and  the  width  of  aisles  and  platform  first  of  all,  then 
to  oonstruct  the  walls  to  inclose  just  the  space  desired  and  no  more;  not^ 
as  sometimes  occurs,  to  fix  ux)on  some  haphazard  dimensions  for  the 
room,  and  when  it  is  ready  cram  the  desks  in  somehow,  the  result  be- 
ing that  the  room  presents  in  one  place  large  useless  spaces  and  in  an. 
other  aisles  so  narrow  that  the  children  can  only  squeeze  through  them 
sideways. 

Taking  things  as  they  are,  not  as  they  perhaps  ought  to  be,  the  ma- 
jority of  ungraded  schools  are  likely  to  use  double  desks,  and  the  plan 
will  be  first  laid  out  for  such,  leaving  till  later  the  arrangement  to  suit 
the  single  desk  seating. 

The  dimensions  of  double  desks  vary  according  to  the  maker,  and  the 
utmost  economy  of  floor  space  will  be  secured  by  determining  ux)on  the 
kind  to  be  usc^d  before  commencing  the  construction  of  the  building. 

The  folding  seat  desks,  which  are  desirable,  especially  for  young  chil- 
dren (because  they  allow  the  pupils  to  stand  upright  in  their  places,  turn 
the  seats  back,  and  in  that  i>osition  take  part  in  various  caUsthenic  or 
other  exercises),  occupy  a  little  more  room  from  front  to  rear  than  the 
old  kind,  but  are  made  somewhat  shorter,  the  average  length  being  40 
inches  for  the  double  seat,  and  the  floor  space  from  back  to  back  30  inches. 

The  aisles  between  the  rows  of  double  desks  should  be  two  feet  wide. 

The  teacher's  platform,  or  a  space  for  the  desk  if  a  platform  is  not 
nsed,  will  be  5  feet  wide,  and  3  feet,  at  least,  must  intervene  between 
the  front  of  the  platform  and  the  front  row  of  desks. 

Three  and  a  half,  or,  better,  four  feet  should  be  allowed  between  the 
rear  seats  and  the  wall,  and  aisles  next  the  side  walls  are  necessary,  3^ 
feet  wide  if  blackboards  are  to  be  placed  there,  or  3  feet  if  they  are 
dispensed  with. 

There  should  be  not  more  than  four  rows  of  double  desks.  The  ad- 
vantage of  shortening  the  school  room  by  increasing  the  width  is  more 
than  counterbalanced  by  the  annoyance  to  the  teacher  of  constantly  turn- 
ing the  head  in  trying  to  take  in  a  wide  angle  of  vision. 

Three  rows  of  desks  would  give  a  room  of  better  form  still  for  seeing, 
hearing,  and  economical  construction,  but  the  width  of  such  a  room, 
amounting  to  20  feet  only  inside  the  finished  walls,  would  not  be  suffi- 
cient to  allow  the  drawing  out  of  large  classes  in  front  or  rear  of  the 
desks.  With  four  rows,  therefore,  as  a  standard,  the  desks,  being  40 
inches  long,  will  require  13  feet  4  inches ;  three  2-foot  aisles  between 
them  wiU  add  6  feet;  and  the  two  side  aisles,  each  3^  feet  wide,  7  more; 
making  the  total  width  of  the  room,  inside  the  finished  walls,  26  feet  4 
inches. 

For  the  depth,  the  teacher's  platform  will  take  5  feet;  the  front  aisle, 
3  more;  eight  desks,  at  2 J  feet  each,  will  add  20  feet;  and  the  rear  aisle, 
which  most  be  4  feet  if  there  is  any  x)ossibility  of  adding  recitation  rooms 
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on  that  end,  brings  the  total  to  32  feet,  and  gives  seating  capi 
64  pupils  of  all  ages. 

K  it  is  decided  to  use  single  desks,  which  are  rapidly  sa] 
donble  ones  in  the  mose  intelligent  communities,  the  dimensions 
room  will  with  advantage  and  economy  be  somewhat  different 
•    The  usual  width  for  aisles  between  single  desks  is  18  inches ;  sizi 
of  desks,  therefore,  at  2  feet  each,  with  five  aisles,  at  1^  feet,  wiAj 
19}  feet;  two  side  aisles  will,  as  before,  add  7  feet,  making  26}  fc 
accommodate  60  pupils,  there  will  be  10  desks  in  each  row,  at  2} 
floor  space  for  each,' which,  with  8  feet  in  front  and  4  in  rear,  gii 
foet  for  the  depth  of  the  room. 

The  height  of  the  ceiling  should  not  be  less  than  12  nor  over 
Thirteen  feet  is  quite  sufficient  for  imy  school  room,  and  althoi 
volume  of  air  contained  in  a  lofty  room  is  larger  a  comparative 
one  is  more  easily  ventilated  by  flues  and  the  air  more  quickly  cl 
by  opening  the  windows,  and  the  acoustic  quality  of  a.  room  so 
square  as  a  school  room  must  be  deteriorates  with  great  rapidity 
height  of  ceiling  passes  beyond  12  feet.    Lower  posts  still  woi 
admissible  in  small  rooms  for  24  to  40  pupils,  if  the  ceiling  were 
up  with  the  roof  by  plastering  on  the  rafters  and  collar  beams, 
liu*  beams  are  hardly  practicable  in  roofs  of  25  feet  span. 

The  window  sills  will  be  4  feet  above  the  floor,  and  the  heads  dMj 
extend  close  up  to  the  plate^  which  will  allow  about  5  inches  for  di| 
trave. 

A  wainscoting  should  be  carried  around  the  room,  or,  at  least, 
the  blackboard  ends.    Under  the  blackboards  it  should  be  2  ieet  4 
high.    This  will  be  high  enough  to  protect  the  dresses  of  the 
from  the  chalk,  imd  will  not  bring  the  blackboards  too  high  for 
lent  use.    Usually  the  cap  of  the  wainscot  is  formed  of  a  gutter 
moulding  to  catch  the  chalk  dust  and  hold  crayons,  but  ah  in^ 
carpenter  can  easily  make  a  suitable  cap  by  bevelling  a  square  p 
wood  inwards. 

The  blackboards  should  extend  4}  to  5  feet  above  the  wainscot, 
ing  the  top  edge  6f  to  7  feet  above  the  floor.    One  large  one 
occupy  the  whole  extent  of  the  wall  behind  the  teacher's  platfor 
a  similar  one  the  opposite  end  wall,  while  smaller  ones  or  maps 
be  placed  beside  the  groups  of  windows.    Certain  simple 
showing  graphically  the  areas  of  different  countries  and  their 
ductions  have  been  made  which  will  be  very  suitable  for  such 
A  small  moulding  or  batten  may  run  along  the  top  of  the  b 
as  a  frame. 

The  teacher's  platform  may  be  from  6  to  8  feet  long  and  a' 
inches  high.    Some  teachers  prefer  to  dispense  with  it  altogether, 
ing  that  they  can  make  their  work  more  effective  by  moving  about 
tinnally  on  a  level  with  their  scholars  instead  of  overlooking 
quietly,  but  such  cases  are  exceptionaL 
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The  Stove,  if  the  room  is  to  be  warmed  in  that  way,  should  stand  in 
the  vacant  northwest  comer  of  the  room ;  and,  if  furnace  heat  is  em- 
ployed, the  ftimace  should  stand  nearly  under  the  same  comer,  and 
registers  should  be  placed  in  each  angle. 

In  this  way  the  delivery  of  hot  air  will  be  equal  at  each  register, 
whereas,  if  the  fumace  were  set  in  the  centre  of  the  basement,  the  de- 
livery would  in  cold  weather  be  mostly  on  the  south  side  of  the  house 
the  greater  weight  of  air  in  the  northern  half  of  the  room,  chilled  by 
the  impact  of  the  cold  wind,  being  sufiScient  to  determine  the  current 
away  from  that  side. 

The  recitation  rooms  may  be  10  by  15  feet,  or  even  smaller.  Their 
ftumishing  will  consist  of  benches  or  specially  designed  seats  around 
the  wall  and  a  small  desk  and  a  chair  for  the  teacher.  Blackboards 
should  line  the  walls. 

For  a  teacher's  room  almost  anything,  even  a  closet,  is  better  than  no 
such  room  at  all.  Six  feet  by  ten  is  large  enough  to  be  of  great  use. 
Book  shelves,  hooks  for  hanging  clothes,  or,  better,  a  small  press,  and  a 
few  cupboards,  with  two  chairs  and  a  small  table,  complete  its  furnish- 
ing. Neither  teacher's  room  nor  recitation  rooms  need  be  so  high 
studded  as  the  school  room. 

Wardrobes  may  be  12  inches  deep,  if  there  is  wall  space  enough ;  if 
not,  by  making  them  18  inches  deep  hooks  may  be  put  on  the  inside  of 
the  doors,  and  room  thus  economized.  The  hooks  should  be  triple,  of 
malleable  or  wrought  iron,  if  the  cost  is  not  too  great,  and  screwed  to 
strips  in  two  rows,  one  row  being  put  6  feet  or  so  from  the  floor  for 
the  large  scholars,  and  the  other  not  over  4  or  4^  feet  for  the  younger 
Goes.  The  hooks  should  be  8  inches  apart  in  each  row,  and  those  in  one 
row  should  be  vertically  over  the  middle  of  the  space  between  those  in 
the  other.  Ten  feet  in  length  with  double  strips  will  give  30  hooks. 
Each  hook  should  be  numbered  and  one  allotted  to  each  child.  Six 
inches  over  the  top  row  of  hooks  should  be  a  shelf,  and  the  remaining 
space  to  the  ceiling  may  be  occupied  with  additional  shelving. 

For  overshoes,  the  lower  part  of  the  wardrobe  is,  in  the  better  schools, 
occupied  with  ranges  of  pigeonholes  4  or  5  inches  square.  Five  inches 
square,  or  4  inches  by  6,  is  not  too  much  in  country  districts  at  the  north, 
where  rubber  boots  need  to  be  accommodated,  and,  if  the  case  is  made 
of  half-inch  stock,  a  wardrobe  10  feet  long  will  give  room  for  30  boxes, 
numbered  like  the  hooks,  in  two  rows,  with  a  cupboard  in  addition  where 
lunch  pails  may  be  stowed  away.  A  little  ingenuity  only  is  needed  to 
secure  the  requisite  accommodation  in  very  limited  spaces. 

The  whole  should  be  shut  in  by  strong  doors,  which  may  &sten  with 

a  slip  bolfc,  or  if  preferred  by  a  lock,  the  key  of  which  will  be  retained 

by  the  teacher  during  school  hours.     Holes  bored  in  walls  and  doors 

wUl  give  ventilation. 

K  it  is  possible  to  turn  a  current  of  warm  air  from  the  fumace  in 
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among  the  clothes  to  dry  them  in  wet  weiither  the  health  of  the  chil- 
dren will  be  thereby  promoted. 

Water  closetn  and  privies  are  8imple  in  arrangement,  but  a  few  sag* 
gestions  may  be  useful.  They  are  in  the  country  generally  made  far  too 
large.  Two  feet  and  a  half  is  all  the  width  necessary  or  ad\isable,  and 
four  feet  in  depth  is  sufficient.  !N'ever,  under  any  circumstances,  should 
there  be  two  seiits  in  the  same  iiiclosure. 

If  a  special  seat  for  young  children  is  necessary  it  should  be  in  an  in- 
cloBure  by  itself;  but  with  seats  made  rather  low,  15  inches  from  the 
fioor,  and  the  holes  not  too  large,  all  children  of  school  age  will  be  suf- 
ficiently well  accommodated.  It  is  sometimes  necessar^^  in  rough  dis- 
tricts to  prevent  standing  on  the  seats  in  the  boys'  closets.  This  may 
be  done  by  a  wide  board  inclined  from  a  little  above  the  back  of  the 
seat,  forwanl  to  a  point  nearly  over  the  front  edge,  or  by  a  strong  bar 
20  to  24  inches  above  the  seat. 

The  boys  should  always  be  provided  with  urinals,  which  may  consist 
of  a  trough  of  wood  or  iron  inclined  toward  the  outlet  and  the  requisite 
number  of  board  partitions,  18  to  20  inches  apart;  but  a  better  arrange- 
ment,  because  of  its  grea.ter  privacy,  consists  in  stalls  diWded  by  parti- 
tions  as  before,  but  each  furnished  with  a  separate  iron  urinal,  enamelled^ 
if  the  best  and  most  durable  article  is  desired.  Comer  urinals  are  in 
some  respects  the  best,  and  a  large  number  may  be  set  in  a  small  space 
by  placing  them  on  opi)Osite  side^s  of  a  zigzag  partition.  Whatever  kind 
is  used,  the  lipped  pattern  should  be  chosen.  This  saves  the  dripping 
and  consequent  foulness  inevitable  with  troughs,  or  even  with  urinals . 
of  the  ordinary  shape. 

The  screens  should  be  0  fcset  in  height  or  more.  In  very  many  deli- 
cate and  nervous  boys  nature  refuses  to  i)erform  its  usual  functions,  how- 
ever great  the  necessity,  in  the  presence  of  others  or  under  unae4;ustomed 
circumstances,  and  a  decent  privacy  in  the  school  conveniene^es  is  nec- 
essary to  save  such  from  daily  pain  and  often  more  serious  consequences. 

The  urinals  may  discharge  into  a  single  pipe,  emptying  into  the,  vaiilt| 
and  all  woo<lwork  above  them  should  be  w^ell  painted  and  sanded.  The 
floor  under  them  should,  if  i)ossil>le,  be  of  slate,  marble,  or  conorete, 
with  a  gutter  formed  in  it,  draining  into  the  main  waste  pipe.  In  gen- 
eral as  little  surface  as  possible  should  be  exi)osed  to  defilement,  and 
that  little  should  be  non-absorbent,  and  capable  of  being  washed  clean  . 
with  a  few  pailfuls  of  water. 

A  few  details  of  general  i)lanning  may  he  best  inserted  here,  and  will  f 
serve  to  close  the  subject  of  arrangement  J 

All  the  doors  from  the  interior  of  the  school  room  to  the  exterior  air  ^ 
should  open  outwanl.  This  precaution,  which  the  law  makes  ^mpul-  :5 
sory  in  city  school-houses,  should  not  be  neglected  in  the  smallest  build'*  H 
ings.  It  is  necessary,  in  consoquenC/e  of  this  arningement,  to  have*  /2 
landing  at  the  top  of  the  outsi<le  stei)s  at  least  4  feet  wide,  so  that  a  child   . 
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standing  on  the  top  step  when  the  door  is  suddenly  thrown  open  from 
the  inside  may  have  room  to  draw  back  without  falling  down  the  steps. 

Double  doors  are  often  useful  in  large  schools,  but,  if  used,  should  be 
not  less  than  5  feet  in  width.  Other  doors  may  be  3  feet  wide,  and,  in 
genera],  6  feet  8  inches  to  7  feet  is  sufficient  height.  It  is  a  common  mis- 
take to  have  doors  too  high .  If  ventilation  is  provided  for  independently 
of  them,  as  it  always  should  be,  the  larger  they  are  the  greater  will  be 
the  volume  of  cold  air  admitted  when  they  are  opened  and  the  more 
danger  there  will  be  that  they  will  warp  Rud  admit  dangerous  draughts 
even  when  closed.  Fanlights  over  them,  however,  are  useful  in  warm 
weather. 

Stairs  and  steps  of  all  kinds  should  be  very  low  and  easy  for  chil- 
dren's use.  Five  inches  in  height  are  enough  for  each  riser,  and  outside 
steps  may  have  treads  12  inches  wide  with  advantage. 

CONSTRUCTION. 

The  proi)er  mode  of  construction  for  school  buildings  is  hardly  less 
important  than  suitable  arrangement.  More,  however,  even  than 
arrangement,  must  it  dex)end  upon  circumstances  of  local  habit^  relative 
cost  of  diflbrent  materials,  and  the  absolute  expense  allotted  for  the 
proposed  building. 

Nevertheless,  there  are  certain  principles  of  good  building  which 
are  applicable  to  all  materials,  and  these  should  be  kept  constantly  in 
mind.  Perhaps  the  simplest  mode  of  making  suggestions  will  be  to 
describe,  first,  a  model  construction,  in  which  the  best  ordinary  materials 
for  their  several  purposes  shall  be  indicated  throughout  and  described 
as  employed  in  the  best  way ;  then,  although  circumstances  will  prob- 
ably rarely  admit  of  the  literal  following  of  the  model,  there  will  be  few 
cases  where  it  will  not  furnish  useful  hints  as  to  the  proper  employment 
of  such  materials  as  may  be  used,  and  it  will  be  of  a  certain  use  to  have 
the  model  fixed  in  the  mind,  even  though  it  be  for  the  time  unattainable. 

As  often  hax)pens,  the  common  system  is  far  from  being  the  best  or 
the  cheapest  in  the  end.  All  the  disadvantages  and  dangers  which  fol- 
low from  the  adoption  of  the  light  and  inflammable  structure  of  stud- 
ding and  boards  in  dwelling-houses  are  multiplied  when  the  same  sys- 
tem is  applied  to  schools,  as  many  terrible  occurrences  bear  witness,  and 
in  isolated  cases  very  successful  efforts  have  been  made  at  an  improved 
construction. 

From  the  light  of  these  experiments  and  similar  ones,  the  best  prac- 
ticable construction  for  a  school  building  of  the  humblest  grade  would 
be  about  as  follows : 

The  site  having  been  careftilly  selected  and  drained  as  before  described, 
the  cellar  may  be  excavated  to  a  uniform  depth  of  about  3  feet  below 
the  original  surface  of  the  ground.  The  sod,  if  good,  should  be  stripped 
off  and  utilized  at  once  in  improving  the  remoter  portions  of  the  lot- 
The  loam  should  be  piled  separately,  to  be  put  subsequently  on  top  of 
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the  grading.  The  gravel  or  earth  will  be  disposed  of  as  the  nature  of 
the  ground  may  require,  but  on  a  reasonably  level  spot  all  the  excavated 
material  will  generally  be  used  in  raising  the  ground  to  a  gentle  slope 
around  the  building ;  not  a  steep  bank,  but  a  grade  of  one  in  ten  or  so. 
The  trenches  for  the  foundation  walls  should  be  dug  2  feet  below  the  cel- 
lar bottom  and  18  inches  of  dry  stone  filled  in  and  rammed  down  before 
starting  the  walls;  the  excavation  should  be  made  8  inches  larger 
than  the  wall,  as  before  described,  and  the  wall  carried  up  with  smooth 
outside  face  to  the  height  set  for  the  under  side  of  the  fii^t  floor.  This 
will  vary  according  to  circumstances*  If  the  building  is  to  be  warmed 
by  a  furnace,  the  height  of  the  basement  should  be  about  8  feet.  Not 
only  is  anything  less  than  this  insufficient  to  give  head  room  under  the 
hot-air  pipes,  but  the  heating  is  much  more  certain  where  the  basement 
is  high  enough  to  allow  a  good  pitch  to  the  hot-air  pipes.  If  there  is  no 
furnace,  6^  feet  clear  will  give  sufficient  head  room,  and,  indeed,  if  the 
fuel  is  stored  above  ground,  3  or  4  feet  under  the  beams  may  suffice. 
The  thickness  of  the  foundation  depends  upon  the  material  and  upon 
the  thickness  of  the  wall  above.  Where  it  can  be  procured,  rubble  stone, 
of  granite,  slate,  greenstone,  ta*ap,  or  any  of  the  harder  rocks,  makes  a 
perfectly  satisfactory  foundation  for  a  building  of  the  kind  proposed, 
being  comparatively  impervious,  and  therefore  little  liable  to  soak  up 
ground  moisture,  to  give  it  out  again  from  the  inner  surface;  while,  for 
the  same  reason,  the  ground  does  not  freeze  to  the  outside  in  winter, 
gradually  tearing  to  pieces  a  wall  built  of  them,  as  it  does  a  brick  or  soft 
stone  foundation  in  cold  climates.  If  the  wall  above  is  of  rubble  it  will 
be  usually  16  inches  thick,  and  the  foundation  must  be  from  20  to  24 
inches  thick,  according  to  the  character  of  the  stone,  rounded  bowlders 
demanding  greater  thickness  than  the  flat  pieces  of  slate.  A  hollow 
brick  wall  above  will  be  from  12  to  16  inches  thick,  and  a  ^-inch  rubble 
or  16-inch  brick  foundation  will  suffice.  A  frame  building,  if  there  is  a 
cellar  under  it,  should  have  a  rubble  wall  18  to  20  inches  thick,  accord- 
ing to  the  character  of  the  stone,  or  a  12-inch  brick  wall  will  do  if  it  is 
protected  against  the  pressure  of  earth  from  outside  and  from  the  disin- 
tegrating  action  of  fr^st  in  clayey  and  clinging  soils  by  a  good  thick 
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Fig.  16. 

envelope  of  clean  gravel.  A  solid  8-inch  brick  wall  above  will  need  a 
similar  foundation.  If  no  cellar  is  required,  the  trench  wall  for  the  foun- 
dation should  still  be  18  inches  thick  if  of  stone  or  12  inches  if  of  brick. 
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Nothing  less  than  these  will  long  withstand  the  winter  frosts.  In  the 
Boathy  ft^me  buildings  are  very  generally  built  on  piers  or  posts,  and 
with  strong  sills  and  good  piers  this  is  a  durable  and  economical  con- 
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stmction.    It  should,  however,  be  frankly  shown  by  raising  the  sills 
well  above  the  ground.    If  earth  is  graded  up  against  the  sills  they  will 


Fig.  18. 

inevitably  rot  in  a  few  months.    The  unpleasant  looking  hole  beneath 
the  sill  may  be  filled  with  sawed  sheathing,  as  in  Figs.  16, 17, 18, 19, 


Fig.  19. 

The  piers  should  be  very  substantial,  18  inches  square  if  of  rubble 
stone  or  12  by  12  if  of  brick.  The  8  by  12  or  8  by  8  brick  piers  com- 
monly used  begin  to  bend  in  a  few  years.  Wooden  posts  may  with 
advantage  and  economy  in  many  cases  be  made  of  spruce  lumber  cre- 
osoted  by  the  Hayford  process.  This  is  done  by  the  Ilayford  Wood 
Preserving  Company,  in  Boston  or  New  York,  and  the  timbers  so  treated 
ore  more  durable  and  reliable  than  cedar  or  locust.  If  distance  renders 
It  impracticable  to  obtain  these,  posts  of  red  cedar  or  locnst  wood,  or 
even  white  cedar  and  chestnut,  may  be  used,  but  the  best  of  them  rot  in 
the  course  of  years,  and  the  frost  lifts  them  readily,  so  that  such  sup- 
ports are  generally  the  dearest  in  the  end. 

In  iron  districts  refuse  lengths  of  cast  iron  pipe  are  sometimes  used 
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for  posts  with  veiy  good  results.  The  corrosion  is  slow,  especially  if  the 
posts  are  well  painted  and  the  ground  does  not  fireeze  to  them,  so  that 
buildings  so  supi)orted  are  unaffected  by  frost.  In  any  but  the  hardest 
soils  a  good  sized  flat  stone  should  be  set  for  the  pipe  to  stand  upon. 

Whatever  kind  of  basement  is  adopted,  ample  openings  for  ventila- 
tion should  be  provided.  It  is  true  that  a  well  aired  cellar,  unless  there 
is  a  furnace  in  it,  makes  it  necessary  to  plaster  the  cellar  ceiling  or  to 
lay  the  upper  floors  double,  to  prevent  them  from  being  intolerably  cold 
in  winter;  but  this  is  only  part  of  the  price  which  must  be  paid  for  a 
wholesome  and  enduring  structure. 

The  walls  above  the  basement  will  be  of  brick,  stone,  or  wood,  accord- 
ing to  circumstances. 

Solid  brick  walls  of  the  required  height  may  be  12  or  even  8  inches 
thick,  and  must  be  furred  with  wooden  strips  1  by  2  inches,  nailed  to 
the  inside,  and  these  strips  lathed  and  plastered,  the  air  spaces  thus 
formed  between  the  plastering  and  the  inner  surface  of  the  wall  being 
necessary  to  keep  external  dampness  from  penetrating  into  the  room. 
Stone  walls  must  be  iat  least  16  inches  thick,  and  the  roughness  of  their 
inner  surface  rendering  it  impossible  to  nail  furring  strips  to  them  inde- 
pendent studding  must  be  set  up  inside,  precisely  as  in  the  case  of  a 
frame  building,  and  this  lathed  and  plastered. 

The  concealed  flues  of  combustible  material  thus  formed,  extending 
from  cellar  to  roof,  conduct  sparks  and  flame  in  a  few  moments  from  any 
portion  of  the  building  to  every  other,  without  the  possibility  of  discov- 
ering or  arresting  it  in  transit.  Hence  it  is  that  the  so  called  stone  or 
brick  buildings  in  which  a  fire  kindlM  in  the  basement  is  likely  at  any 
moment  to  run  up  behind  the  furring  and  break  out  in  the  roof  are  in 
many  respects  more  dangerous  than  frame  structures. 

Attempts  have  been  made  to  make  waUs  of  masonry  impervious  to 
moisture  from  without  by  covering  them  with  paint  or  cement,  so  as  to 
obviate  the  necessity  for  furring,  but  it  is  found  that  such  impervious 
walls  condense  the  moisture  of  the  room  on  their  inner  surfiMse  to  an  in- 
convenient and  unwholesome  extent.  The 
only  effectual  remedy  for  these  evils  lies  in 
the  use  of  hollow  walls,  of  brick  throughout 
or  with  stone  facing,  as  may  be  preferred, 
and  such  walls  are  by  far  the  best  to  inclose 
school  rooms. 

Such  a  wall,  of  the  height  proposed,  should 
be  16  inches  thick,  the  air  space  being  4 
inches,  the  outer  wall  8,  and  lining  wall  4 
inches,  and  tied  by  continuous  "  withs"  at  in- 
tervals of  about  2  feet.  Each  "with''  is  to 
be  built  with  headers  bonded  alternately 
into  the  outer  and  inner  walls.  The  comers 
should  be  built  solid.    (Fig.  20.)  .- 
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The  onter  vail  shoald  be  of  the  hardest  bricks,  the  semi-Titriflcation 
of  the  surface  being  vary  necessary  to  preveat  the  condnctioQ  of  water 
from  the  outside  into  the  lining  wall. 


The  inside  of  the  air  space  should  be  made  reasonably  smooth,  leaving 
holes  at  the  bottom  to  facilitate  eleaniug  oat,  and  at  the  completion  of  the 
wall  all  mortar  and  shavings,  remnants  of  hard-boiled  eggs,  bread  crusts, 


ud  other  vestiges  of  the  workmen's  presence  should  be  cleared  out  and 
Uie  boles  built  up.  At  the  cornice  the  air  space  will  be  covere<l  over 
and  a  level  bed  of  mortar  spread  for  bedding  the  plate.    A  small  open- 

FiG.  23. 


ing  should  be  left  at  the  bottom  of  each  air  apace  opening  into  the  base- 
ment, and  another  at  cbe  top  opening  into  tho  e:itemal  air.  By  these 
a  constant  current  of  air  will  be  maintained  through  the  hollow.  This 
is  essential  to  the  dryness  of  the  wait. 

It  is  best  to  bnild  j  or  3  inch  iron  bolts  into  the  solid  work  at  the  cor- 
ners to  secure  the  plate.  These  shonld  be  2  feet  long  and  have  a  washer 
2  by  4  inches  or  so  at  the  bottom,  and  must  be  so  set  that  4or4J  inches 
(rf  ttie  upper  end  will  project  above  the  top  of  the  walL    This  end  has 


44  cmcuLABS  OP  raroBHATioN  pos  leso. 

a  screw  thread  cut  on  it,  and  correBponcling  holes  are  bored  in  the  plat«, 
so  tliat  wlieD  this  is  laid  on  the  ends  of  the  bolts  will  appear  above  the 


upper  snrfoce,  and  washers  and  nnts  are  then  applied  and  screwed  down. 
By  this  means  the  roof  is  firmly  held  to  the  walls. 

Simple  cornices  may  be  formed  by  proJeotingbricks,aBin  Figs.  21,22, 
23,24,26. 
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In  snch  baildings  as  we  are  considering  a  cohsiderable  saving  of  ex- 
pense is  made  and  a  pictiiresqne  effect  obtained  outside,  as  well  as  great 
advantages  for  lighting  and  ventilation  inside,  by  carrying  the  window 
openings  up  to  the  ander  side  of  the  wall  plate  without  arch  or  lintel, 
as  shown  in  the  figures  below. 

A  cornice  of  brick  may  be  made,  if  desired,  stopping  at  the  window 
openings,  as  in  Fig.  26,  but  the  effect  will  be  quite  as  good,  espedally 
if  common  bricks  are  used,  to  finish  the  wall  without  any  projection,  and 
mould  or  cut  the  edge  of  the  plate,  either  on  the  solid  or  by  planting  on 
mill  mooldings.    Xhe  former  is  madb.  the  better  waiy.    A  boy  with  • 
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hatohet  can  hack  the  square  edge  of  the  timber  into  a  <' dog-tooth'' 
omameat  which  will  be  sufficiently  picturesque  (Fig.  31). 
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Inoonntiy  buildings  it  is  quite  i^ssible  with  the  aid  of  red  mortar  to 
make  a  good  looking  exterior  wall  of  common  hard  bricks,  instead  of 
osing  fiuse  brick,  the  cost  of  which  is  irom  two  to  six  times  that  of  the 
others.  The  mortar  is  to  be  colored  with  Venetian  red  or  any  similar 
red  ochre  or  mineral  paint,  which  is  added  in  sufficient  quantity  to  pro- 
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dnee  the  desired  tint.    Pounded  brick,  if  nothing  better  can  be  had,  will 

aerre  as  a  coloring  material.    The  red  mortar,  by  obscuring  the  joints 

of  the  brickwork,  gives  a  smooth  appearance  to  a  wall  which  would 

look  intolerably  rough  if  laid  in  bl^ck  or  white,  and  the  variety  in  tint 
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of  commoB  bricks  gives  to  ft  wall  built  of  tbem  in  this  manner  a  pict^ 
uresqao  play  of  color. 

The  bond  van  also  be  useil  to  give  a  simple  but  pleasant  decoration  to 
the  vail  by  meaua  of  the  darker  color  wliich  the  lieadero  should  have. 


Owing  to  the  waj'  iu  wliich  brickB  lie  in  tlte  kiln,  the  ends  or  heads  aie 
burued  more  than  the  sides,  aud  as  it  is  particnlarly  important  that  the 
bouditig  bricks  in  cue  wall,  which  show  their  ends  in  the  exterior,  should 
be  well  burnt,  those  which  jKWseHS  the  refiuisite  hanluees  will  have  their 
heads  bnmed  to  a  dark  red,  blue,  or  black  shade. 

The  ordinary  bond  for  an  8-inch  wall,  which  consists  of  a  coutinuona 
row  of  hea^lcrs  every  fifth  or  seventh  course,  will  then  give  tie  w^  tlie 
ap]>ear<iuue  uf  being  barred  with  faint  horizontal  hnes  10  or  15  inchw 
apart     (Fig.  32.) 

Flemish  bond  cousist«t  of  alt^^iiate  headers  and  stretchers  in  eadi 
course  (Fig.  33),  and  different  arriingenients  can  be  made,  a  variety  of 
whicli  may  bo  usmI  in  tlie  same  building.     (Figs.  34,  35,  36.) 

The  iniiidolaco  of  the  hollow  wall^may  be  treatied  either  by  plastering 
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it,  whieh  may  be  necessary  if  the  bricks  are  poor  or  rough,  or  what  is 
better  by  laying  the  brick  work  of  the  lining  wall  neatly  and  leav- 
ing it  exposed.    With  the  cheaper  kinds  of  face  brick  quite  a  beautiful 


Fig. 31. 

elBTect  may  be  obtained,  and  even  common  hard  brick,  if  selected  with 
care  and  laid  in  red  mortar,  will  make  a  much  neater  wall  than  might 

Fio.  32.     • 
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be  supposed,  esjiecially  if  helped  out  with  a  course  or  two  of  moulded 
bricks  uear  the  top,  to  form  an  interior  cornice.    (Figs.  37,  38, 39, 40.) 

Fi6.  33. 


A  great  variety  of  patterns  of  these  are  made  and  each  being  8  inches 
long  the  number  of  any  particular  pattern  wanted  can  be  easily  calcu- 
lated.   They  are  sent  as  freight,  packed  with  hay  in  barrels,  in  any 

nG.34. 
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number  desired,  from  10  to  10,000,  at  4  or  5  cents  each,  and  form  a  cheap, 
durable,  and  beautiful  means  of  decoration.  They  are  made  in  Phila- 
delphia (Peerless  Brick  Company),  in  Brooklyn,  N.  Y.,  and  several  other 
places,  of  red  clay,  and  white  ones  are  made  of  fire  clay  by  Sayre  & 
Fisher,  Sayreville,  N.  J.,  and  at  Clark's  Terra  Cotta  Works,  Ottawa^ 
Canada,  and  Glen's  Falls,  N.  Y. 
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The  lower  part  of  the  wall  will  be  protected  firom  nibbing  by  a  wain- 
sooting  of  wood. 
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The  blackboards  should  properly  be  slabs  of  rubbed  slate,  secored 
with  iron  holdfasts  to  the  brickwork,  or  the  blackboard  space  may  be 
plastered  with  cement  and  covered  with  the  ordinary  coating  of  so  called 

Fig.  36. 
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^liquid  slating,''  which  will  make  an  infinitely  better  board  on  such  a 
foundation  than  on  the  usual  lathing  covered  with  soft  lime  plaster. 

Nothing  can  be  more  picturesque  and  pleasant  in  color  to  the  eyes 
than  such  a  wall,  in  place  of  the  usual  cracked  and  grimy  plastering,  and 
the  bare  brickwork  has  the  important  advantage  of  giving  the  freest  pos- 
dble  circulation  of  air  througli  the  wall  itself. 

In  constructing  the  ceiling  it  is  desirable  to  avoid  the  onlinary  light 
ftlbiic  of  small  timbers  and  laths,  which  in  case  of  fire  bums  rapidly 
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and  foils  in.    It  is  quite  possible  to  build  with  little  more  expense  a 
roof  and  ceiling  which  will  bum  slowly,  if  at  all,  and  will  not  foil  for 


horns  after  they  begin  to  blaze,  giving  time  for  the  quiet  removal  of  the 
pupils,  their  books  and  clotlicR,  iu  place  of  the  wild  terror  and  uoufiiMon 
excited  by  the  hay-»tack-like  conflagration  of  the  usual  mass  of  kin- 
dling wood  which  fills  school-house  attics. 
The  general  principle  to  be  observed  is  to  support  roof  and  ceiling  by 
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a  few  large  timbers,  rather  than  a  multitude  of  small  oaes.    lioa  mi 

be  applied,  as  circumstances  may  direct.    If,  for  instance,  instead  ol 

b;  6  rafters,  20  inches  from  centres,  sup- 
porting indi  boards,  the  rafters  were 

made  6  by  8,  8  feet  on  centres,  and 

covered  with  2-iiich  or  better  3-iiich 

plank,  the  amonut  of  stock  and  labor 

taken  together  in  the  roof  would  not  be 

very  greatly  increased,  while  the  latter 

constroction  would  resist  fire  for  hours 

after  a  light  ordinary  roof  had  &]leu 

into  a  heap  of  cinders. 

Ceilings  also,  instead  of  being  hung  '^ 

from  the  rafters,  should  be  independent, 

supported  by  thick  beams  crossing  the 

room,  and  farred  with  strips  under- 
neath.   If  the  expense  of  wire  lathing 

can  be  incurred,  a  nearly  fire  proof  ceil- 
ing can  be  made ;  if  not,  at  least  it  can 

be  made  secure  against  foiling  all  at 

once.    By  laying  2  or  3  inch  matched 

pluiks  on  these  large  ceiling  beams  a 

still  better  ceiling  may  be  made,  which 

can  be  lathed  and  plastered  beneath 

or  even  neatly  finished  and  whi 
washed  or  painted,  while  the  npi 
side  may  form  a  flat  roof.  The  thi( 
ness  of  the  plank  covering  prevei 

-  to  a  great  extent  the  heating  of  t 

-  room  by  the  son  in  summer  and  kee 
oat  the  cold  in  winter. 

Floors,  if  inflammable  material 
stored  in  the  basement,  may  wi 
advantage  be  similarly  constroctt 
heavy  beams,  6  or  8  feet  apart,  beii 
covered  with  matehed  3-inch  plant 
Littie  need  be  said  about  the  roofii 
material.  There  is  a  iashiou  th 
brick  buildings  shonld  have  sla 
roofe,  but  it  is  only  &Bhion.  Mai 
brick  and  stone  stractnrefi  are  n( 
roofed  with  shingles  on  acoonnt 
the  cheapness  and  tigbtsiess  of  an 
roots,  which  remain  perfect  until  t 
shingles  rot,  while  the  repairs  on  i 
wdinaiy  slate  roof  begin  ou  the  day  the  Blaters  leave  H. 


FIG.  42- 


nc.43 


BUEAL    SCHOOL  ABCHITECTUBE.  63 

ft  roof  is,  however,  often  a  matter  of  necessity,  and  it  is  worth 
g  tliat  by  layiug  each  slate  in  a  bed  of  cement,  spread  on  the 
npper  i>art  of  the  slates  below,  the  roof  is  very  much  improved.  The 
cement  keeps  the  slates  &om  rattling  in  the  wind,  the  chief  cause  of  their 
destraction,  and  is  itaelf  so  protected  that  it  can  never  wash  oat. 

Metallic  shingles,  made  in  New  York  by  the  Iron-clad  Mannfitctnring 
Company,  form  a  tight  and  durable  roof,  at  an  expense  not  much  greater 
tban  slate. 
Flat  roofs  may  be  covered  with  tin,  felt,  tar,  and  gravel,  felt,  asphalt, 
and  gravel,  or,  best  of  all,  asphalted 
felt  overlaid  with  thick  slate,  tile,  or 
brick,  bedded  in  warm  asphalt.  This 
is  not  much  more  expensive  than  the 
others,  if  slat«  or  tile  is  accessible, 
and  remains  perfectly  fire  proof  and 
water  proof  indefinitely.    The  flat 
roof  is  not  objectionable  in  appear- 
ance, as   may  be  judged  from  the 
sketches  shown  hereafter. 

Kext  to  abtulding  of  masonry,  the 
most  comfortable  and  substantial 
hoases  are  those  of  logs.  A  good 
log  wall,  well  chinked,  is  far  more 
imj>ervioa8  to  wind  than  the  con- 
stmction  of  studs  and  siding  boards 
throngh  which  the  winter  winds 
whistle  freely,  resisted  only  by  a  lay- 
erof  brown  paper  orimperfect  "back 
FIG, 44.  plastering,"  and,  rough  as  the  log 

lumses  are  commonly  supposed  to  be,  this  mode  of  building  is  capable 
of  most  beautiful  and  picturesque  forms.  Figs.  42,  43,  and  44  are  from 
Swiss  ch&lets,  which  are  log  houses  pure  and  simple,  vith  the  sole  ad- 
dition of  a  little  care  in  squaring  the  logs  or  planks  neatly  and  a  little 
Smcy  in  cutting  the  ends,  which  are  left  projecting,  into  grotesque 
ihapes.  Many  a  southern  or  western  log  house  is  as  neatly  built,  and 
only  the  snggestion  will  be  needed  to  enable  an  ingenious  workman  to  in- 
Tent  endlees  picturesque  de%ice8,  which  a  spare  day  or  two  will  suffice 
to  carry  into  effect 

The  Swiss  carpenters  fit  their  timbers  beforehand  so  accurately  that 
Then  brought  on  the  grouml  they  "  come  together"  without  the  aid  of 
JoUb  or  spikes.  Even  the  rafters  Iiold  on  the  plate  by  simple  noteh* 
tag,  small  purlins  or  laths  are  notched  to  them,  and  large  shingles,  or 
mtber  pieces  of  slabs  and  boards,  are  laid  on  top  with  considerable  lap 
friun  the  eaves  to  the  top ;  and,  to  keep  these  down,  poles  are  placed  on 
than  every  three  or  four  feet  and  hea^'y  stones  laid  on  the  ends  of  the 
poles,  the  whole  stmctuie  b^g  thus  often  finished  without  a  single  naiL 
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They  have  little  wind  in  their  valleys ;  probably  we  should  be  compelled 
to  nail  our  shingles,  but  we  can  imitate  their  neatness  and  lively  taste. 
Fig.  45  gives  a  suggestion  for  a  school-house  in  the  Swiss  style,  which 
any  ingenious  backwoodsman  could  carry  out. 

The  common  timber  construction  of  studs  covered  with  siding  boards 
alone,  or  inner  boarding  and  clapboards  and  shingles,  is  the  poorest  of 
all  a]K>logies  for  building ;  nevertheless,  it  is  too  common  to  be  neglected, 
and  if  children  cannot  be  sheltered  by  substantial  masonry  or  logs  at 
least  the  thinly  covered  frame  of  studs  may  be  improved  by  following  a 
few  suggestions. 

The  sill,  which  should  be  5  by  10  or  G  by  10,  must  be  laid  in  a  bed  of 
mortar,  spread  on  top  of  the  foundation  wall  to  receive  it,  and  any  irreg- 
ularities in  the  top  of  the  wall  must  be  filled  up  with  stone  chips  and 
mortar.  In  this  way  only  can  the  wind  be  kept  out  from  under  the  floor 
boards.  The  sill  should  be  set  on  edge,  as  the  portion  ne^t  the  founda- 
tion will  gradually  rot,  and  the  margin  for  decay  will  thus  be  larger. 

By  painting  the  under  side  of  the  sill  with  a  heavy  coat  of  cheap 
paint  before  laying,  its  duration  will,  however,  be  greatly  prolonged,  the 
paint  repelling  the  dampness  of  the  foundation  wall. 

The  floor  beams  are  next  laid,  IG  inches  apart  from  centres.  Country 
carpenters,  to  save  a  few  inches  of 
aiding  boards,  often  notch  the  sill 
for  the  beams,  and  cut  these  with 
a  projecting  tenon  2  inches  deep  or 
so,  at  the  upper  edge,  so  that  when 
this  is  laid  in  the  notch  the  top  of 
the  beams  is  flush  with  that  of  th^ 
sill.  By  this  arrangement,  not 
only  do  the  beams  hang  down  be- 
low the  sill  so  as  to  interfere  with 
the  foundation  wall,  to  its  and  their  detriment,  but  the  tenon  is  very 
liable  to  split  off,  a^  Fig.  4G  shows,  dangerously  weakening  the  floor.    A 

much  better  way  is  not  to  mortise  the  sill 
ai  all,  but  to  notch  the  beams  to  within  4 
inches  of  the  top,  lay  them  in  place,  and 
spike  them  through  the  side.  The  4-inch 
tenon  will  not  split  ofi*,  and  the  mortising  of 
the  sill,  a  great  source  of  rot,  is  avoided. 
(Fig.  47.) 

If  it  is  decided  to  employ  the  old  fashioned 
or  braced  frame,  as  it  is  erroneously  called 
(since  the  balloon  frame  admits  of  far  better  bracing),  the  posts  will  next 
be  set  up,  mortised  into  the  sill,  the  plate  and  braces,  also  mortised,  put 
in  place,  and  the  tenons  pinned,  this  skeleton  being  afterwards  filled  in 
with  ordinary  studs. 
For  a  balloon  frame  all  the  studs  are  set  up  at  once,  IG  inches  apart, 
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one  being  generally  set  beside  each  beam  and  spiked  tx)  it  and  to  the 
sill  without  mortising.  Even  the  comer  studs  are  not  mortised,  and 
consist  simply  of  two  common  studs  nailed  together. 

After  all  are  in  place  and  held  plumb  by  stay  laths  at  intervals  nailed 
diagonally  to  the  studs  and  to  the  beams,  and  a  few  siding  boards  put 
on,  the  upper  ends  are  sawed  o£f  level  and  the  plate  laid  on  top  of  the 
studs.  Usually  the  plate  consists  of  two  studs,  laid  one  above  the  other, 
the  first  being  spiked  through  into  the  ends  of  the  studs  and  the  second 
spiked  to  the  first. 

The  upright  studs  may  be  spliced  by  cutting  the  ends  of  the  pieces 
square  and  '^  fishing"  them  with  pieces  of  board  nailed  on  each  side. 

When  the  siding  boards  and  laths  are  on,  the  joint  is  inclosed  in  a 
box,  from  which  it  cannot  escape. 

By  each  side  of  doors  and  large  windows  two  studs  should  be  set  and 
spiked  together,  to  offer  proper  resistance  to  the  slamming  of  the  door 
or  blinds,  as  well  as  to  prevent  any  bending  toward  the  unsupported 
side. 

The  bracing  of  a  balloon  frame  is  the  most  important  part;  without  it, 
such  a  frame  deserves  the  abuse  which  conservative  builders  heap  upon 
it.  The  great  object  is  to  secure  long  braces,  reaching  from  sill  to  plate 
if  possible,  and  at  an  angle  with  the  vertical  of  as  near  45^  as  may  be. 
The  best  way,  supx>osiug  the  studding  to  be  2  by  5  or  3  by  4  inches,  is 
to  use  2  by  4  or  2  by  5  for  the  braces,  and  gain  them  2  inches  into  the 
outside  of  the  «tudding,  so  that  the  whole  will  be  fiush,  then  spike  to 
every  stud.  Such  bracing  is  independent  of  shrinkage,  which  soon 
opens  a  little  play  in  the  angles  of  the  old  fashioned  frames.  Inch 
boards  are  often  used  for  ^bracing,  instead  of  2-inch  joist,  but  should  be 
well  nailed  to  be  effective. 

After  bracing,  the  walls  are  to  be  inclosed.  This,  in  the  cheapest 
houses,  is  done  with  planed  boards  8  or  10  inches  wide,  the  lower  edge 
of  each  overlapping  the  top  of  the  one  below. 

This  is  very  little  protection  against  cold  or  wet,  and  in  all  the  better 
class  of  structures  an  inner  skin  is  put  on  of  cheap  boards,  usually 
planed  one  side  to  reduce  them  to  a  uniform  thickness,  without  which 
the  exterior  finish  could  not  be  proi)erly  put  on.  This  should  be  covered 
with  two  thicknesses  of  felt  paper,  and  the  clapboards  or  shingles  pat 
on  over;  without  paper,  a  sun-warped  clapboard  or  shingle  may  admit 
wind  and  drifting  snow. 

Contrary  to  the  common  idea,  a  shingle  covering  is  tighter  and  wanner 
than  clapboards  and  much  more  lasting,  although  not  so  finished  in 
appearance. 

Even  where  neat  at  first,  the  shingles  shrink  after  painting,  showing 
the  fresh  wood  between,  which  gives  a  ragged  look  to  the  surface,  and 
the  dipping  or  painting  the  edges,  which  will  prevent  this,  is  expensiva 

The  interior  of  the  studding  is  lathed  and  plastered.    In  cold  climates 
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it  is  usual  to  back-jilaster  by  nailing  fillets  to  the  sides  of  the  studs  or 
on  the  inside  of  the  boarding  and  short  pieces  of  lath  to  these,  then  plas- 
teringy  pressing  the  mortar  up  to  the  sides  of  the  studs  as  much  as  i)os- 
sible. 

All  this  makes  a  construction  as  inflammable  as  any  incendiary  need 
desire.  Something  may  be  done  to  lessen  its  dangerous  qualities  by 
lathing  with  wire  latb  instead  of  wood,  but  this  is  expensive.  A  more 
effectual  and  cheapo  mode  is  to  lay  five  or  six  courses  of  cheap  brick 
and  mortar  on  top  of  the  sill,  between  the  studs,  filling  all  around  full  of 
chips  and  mortar,  repeating  the  process  once  or  twice  in  the  height  of 
the  wall,  by  nailing  bits  of  board  to  the  studs,  laying  pieces  of  joist 
npon  them,  and  building  up  the  brickwork  on  these. 

The  best  of  all,  however,  is  to  fill  up  the  spaces  between  the  studs  en- 
tirely with  blocks  of  perforated  concrete.  The  concrete  may  be  made 
with  mortar,  plaster  of  Paris,  and  cinders,  but  it  will  generally  be  much 
cheai>er  to  get  it  ready  made,  as  furnished  by  the  Fire-proof  Building 
Company,  21  Gortlandt  street,  New  York,  or  52  Lexington  street,  Balti- 
more, or  J.  J.  Schillinger,  111  Broadway,  New  York,  and  doubtless  by 
other  parties.  It  is  said  that  the  roof,  walls,  and  floors  of  such  a  struct- 
ure can  be  thus  made  practically  fire  proof  at  an  additional  cost  of 
about  10  per  cent,  over  the  unprotected  construction,  a  trifling  expense 
comi>ared  with  the  great  advantage  gained. 

Boofe  of  frame  buildings  may  be  shingled  and  painted  to  give  a  cer- 
tain brightness  of  effect.  Mineral  paints  are  the  cheapest  and  are  gen- 
erally used.  Venetian  red,  Eocky  Mountain  vermilion.  Iron  clad  paint. 
Prince's  metallic  paint,  Brandon  brown,  and  many  others  cost  from  2 
to  4  cents  a  pound.  Indian  red  is  the  most  beautiful  color,  but  if  good 
is  considerably  more  exx)ensive  than  the  others. 

A  different  mode  of  inclosing  is  sometimes  seen,  in  which  vertical 
matched  boards  are  nailed  to  sill  and  plate  and  to  horizontal  '^  inter- 
ties '^  between,  and  the  joints  covered  with  battens.  The  battens  must 
have  the  edge43  bevelleil  or  rounded,  or  they  will  curl  up  and  admit 
water,  and  it  is  well  also  to  hollow  out  the  back  with  a  plane  to  assist 
It  in  hugging  close  to  the  joint  (Figs.  48, 49, 50).    For  outbuildings  with- 
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out  plastering,  where  the  studs  can  be  3  or  4  feet  apart,  this  mode  is 
eoonbmical,  but  in  places  where  the  studs  must  be  set  dose  for  nailing 
laths  it  is  neither  weather  tight  nor  cheap. 

Interior  finish  is  in  such  buildings  not  a  complex  matter.  Upper 
floors  should  if  i)os8ible  be  of  Georgia  pine,  in  narrow,  matched  strips, 
4  inches  wide  or  less,  and  well  soaked  with  hot  Unseed  oil  when  first 
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laid.  This,  if.  the  applications  are  repeated  until  the  wood  refuses  to 
imbil)e  more,  will  give  a  hard,  polished,  impervious  surface,  which  can 
be  easily  washed  and  does  not  become  filled  with  dirt  like  an  ordinary 
floor. 

Wainscoting  and  door  and  window  trimmings  are  best  of  hard  wood. 
Ash  is  generally  used,  being  common  and  cheap.  Chestnut  is  coarse 
in  grain  and  soon  gets  a  dirty  look.  White  wood  (basswood  or  tulip- 
wood)  is  still  cheaper,  and,  though  not  very  hard,  does  tolerably  well; 
it  darkens  very  much  with  age,  and  should  have  the  nail  holes  con- 
cealed as  much  as  possible,  otherwise  the  putty  used  to  fill  them  up  at 
first  will,  as  the  wood  darkens,  appear  conspicuously  light.  Maple  may 
be  used  if  not  too  expensive.  It  is  the  best  of  all  woods  for  floors,  being 
particularly  close  grained.  Butternut  and  black  walnut  are  handsome 
but  costly.    All  these  woods  need  to  be  finished  by  the  painter. 

The  simplest  application  is  a  coat  of  linseed  oil,  to  bring  out  the  grain, 
followed  by  one,  two,  or  three  coata  of  shellac  varnish.  This  should  be  al- 
lowed to  harden  and  then  be  rubbed  down  with  fine  eraer>'  cloth  dipi)ed  in 
linseed  oU.  Oiling  alone  is  sometimes  thought  sufficient,  but,  the  i)ores 
not  being  filled,  the  wood  gets  black  by  handling.  The  x)ores  of  ash, 
chestnut,  or  black  walnut  are  so  large  that  shellac  alone  will  not  fill  them, 
and  they  must  first  be  rubbed  over  with  a  paste  of  oil,  turpentine,  and 
whiting  or  wax,  or  with  "  patent  filler,''  so  that  the  varnish  may  cover 
them  smoothly. 

Oak  alone,  of  all  woods,  may  be  used  without  filling  or  painter's  work 
of  any  kind,  its  naturally  hard,  glossy  grain  needing  no  help  from  vai> 
nishes.  It  must  be  carefully  seasoned  and  used  with  understanding  of 
its  qualities,  but  so  employed  is  one  of  the  best  finishing  materials. 

Soft  woods  must  sometimes .  be  used  for  finish,  and  may  with  advan- 
tage be  oiled  and  varnished  with  shellac,  like  the  hard  woods.  This  will 
keep  them  from  showing  finger  marks,  as  is  inevitable  where  the  wood- 
work is  painted.  After  rubbing  down,  pine  or  spruce  should  have  a 
light  coat  of  shellac  for  a  completing  operation,  to  give  a  slight  gloss. 

Doors  must  be  of  soft  wood,  and  such  finishing  will  be  very  appro- 
priate for  them,  where  the  standing  finish  is  of  harder  material.  In  the 
more  elaborate  buildings,  the  pine  doors  are  veneered  >vith  hard  woo<l  to 
match  the  other  finish,  but  this  adds  to  the  expense.  To  make  a  solid 
hard  wood  door  which  will  not  warp  is  possible,  but  very  difficult. 

Wainscoting  should  be  panelled.  If  made  only  2  feet  high,  which  is 
the  proper  height  at  the  ends  of  the  room  where  blackboards  are  to  be  set 
above  it,  with  panels  12  inches  high  and  4  to  8  feet  long,  the  cost  will  be 
very  little  greater  than  that  of  vertical  matched  sheathing  and  the  effect 
in  every  way  better.  The  joints  of  sheathing  shrink  unequally,  even 
when  half  of  them  are  not  mere  imitations,  and  the  work  begins  to  look 
ragjred  and  cheap  almost  as  soon  as  finished,  while  the  seams  afford 
harbor  for  insects.  Under  the  windows  the  wainscot  will  look  best  to  be 
the  whole  height  from  floor  to  window  sill,  4  feet,  but  this  may  be 
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managed  with  two  long  panels,  one  above  another,  helped  out  by  a  bev- 
elled baseboard.    (Figs.  51. 52.)    For  very  cheap  work  the  panels  may 


! 


FIG. 51. 

be  |-inch  boards  nailed  to  the  wall,  and  the  framing  or  "  stiles,"  also  of 
|-inch  pieces,  neatly  fitted  and  nailed  on  top.    This  is  hardly  tp  be 


FIG.  52. 

noommended,  but  it  is  better  than  matched  sheathing.  With  hollow 
walls,  when  plastered  on  the  brickwork  or  with  the  lining  wall  furred, 
(-inch  strips,  or  grounds,  are  nailed  on  before  plastering,  by  driving  the 
nailg  into  the  joints  of  the  masonry,  and  the  finish  is  nailed  to  these. 
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Where  the  lining  wall  is  exiK>sed,  grounds  may  be  used,  bat  it  is  be 
to  fit  the  woodwork  close  against  the  brick,  driving  the  nails  into 
mortar  joints  directly  or  into  wedges  of  wood  previously  forced  into 
joints.  In  any  case  where  woodwork  is  to  be  set  against  masoi 
whether  plastcored  or  not,  it  is  of  very  great  advantage  to  give  it  a  tl 
coat  of  paint  on  the  back  before  putting  it  up. 

Wainscoting  should  be  finished  with  a  bevel 
or  quarter  round,  which  on  the  side  walls  may 
form  a  continuation  of  the  stoolcap  moulding 
of  the  windows.    Under  the  blackboards  it 
is  common  to  finish  with  a  moulding  either 
shaped  out  of  the  solid  into  a  trough  on  the  Fi6.54. 
top  or  supxK^rting  a  separate  one,  which  may 
be  Bimply  a  strip  of  half-inch  board,  inclined 
toward  the  blackboard.    This  is  to  catch  chalk 
dust  and  hold  crayons  and  rubbers.    (Figs. 
53,54.) 
Hallways  and  vestibules  may  with  advantage  als< 
^1  wainscoted  in  the  same  simple  manner,  3  or  4  feet  h: 
Door  and  window  architraves  are  best  very  simple.    Nothini 

better  or  neater  in  effect  thai 
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.     J  inch  board,  4  or  4^  inches  w 
—  bevelled  on  each  edge.    The  b< 
may  mitre  around  the  top  of  w 
scot. 

When  the  finish  comes  against 
irregular  surface  of  brickwork, 
stead  of  scribing  the  wood  to 
outline  of  the  brick,  trouble  ma^ 
saved  by  putting  the  wood  on  1 
straight  back  and  filling  th^  in 
stice  with  plaster  of  Paris,  cole 
to  match  the  bricks. 

The  best  blackboards,  and 
cheax>est  in  the  end,  are  of  d 
These  can  be  had  of  any  slate  des 
three-quarters  inch  thick,  w 
smooth  rubbed  surfiEU^  for  30  o 
cents  a  square  foot.  Such  bof 
make  little  dust,  are  cleaned  b 
sweep  of  the  rubber,  and  are  e 
lasting. 

Among  the  inferior  substitutes 
best  is  a  brick  wall  plastered  1 
cement  mortar,  finishing  with  a  surface  of  clear  cement,  rubbed  d< 
when  hard  with  a  flat  stone  and  fine  sand  to  a  smooth  sui^Euse,  and  t 
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coated  with  any  good  blackboard 
paint.  Ordinary  plastering,  thoagh 
oommonly  made  nse  of,  is  very 
inferior. 

It  is  best  and  cheapest  to  buy  the 
blackboard  paints  put  np  in  cans  by 
the  school  fhmishing  houses  under 
the  name  of  ^<  liquid  slating,"  but  an 
imitation  may  be  made  by  dissolving 
gum  shellac  in  very  strong  alcohol* 
96  i^er  cent  at  least,  and  adding  fine 
floor  of  emery,  with  lampblack,  to 
the  consistency  of  thin  paint.  Three 
eoats  must  be  applied.  Occasionally 
the  last  coat  of  plastering  is  colored 
by  adding  lampblack,  which  must 
first  be  wet  with  alcohol  or  spirits, 
to  enable  it  to  be  mixed  with  the 
mortar.  When  this  is  done  it  is  well 
to  add  hydraulic  cement  to  harden 
the  sorflEMse.  Blackboards  may  be 
finished  with  a  small  moulding  at  the 
top. 
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"~~^  Doors  may  have  a  picturesque 
effect  given  them  at  small  expense 
by  the  arrangement  of  the  panels, 
and  a  small  stopped  chamfer  on  the 
framing  looks  well  instead  of  mould- 
ings and  costs  no  more. 

Windows  should  always  be  double 
hung,  with  good  lines  and  weights, 
and  accurately  balanced,  so  as  to 
move  with  a  touch. 

Fic.  57.  Alldoor88houldhavelocks,of  good 
make,  and  knobs. .  Thumb  latches, 
though  cheap,  will  tear  enough 
clothes  in  the  first  year  to  pay  the 
extra  cost  of  knobs  ten  times  over. 
Butt  hinges  for  hangingdoors  should 
be  japanned,  unless  door  and  hinges 
are  to  be  painted.  A  pretty  efifect 
may  be  given  at  small  expense  by 
having  hinges  made  to  spread  out 
over  the  face  of  the  door  after  the 
fiuihion  of  the  ancient  wrought  iron 

897 


62 


CIECULAB8   OF   INFORMATION   FOB  1880. 


^ 


work.  Somo  care  is  required  in  ar- 
ranging  butt  hinges  in  this  manner, 
n  C  5d  ^  ^  ^  have  the  knuckle  come  right 
*  on  both  parts,  and  substitutes,  or 
^<  shams,"  as  they  are  justly  called, 
are  sometimes  used,  consisting  of  a 
thin  plate  of  some  fancy  pattern, 
which  is  screwed  on  the  door  dose  to 
the  hinge,  which  is  itself  an  ordinary 
butt.  The  plates  are  thin,  flat  cast- 
ings, japanned,  with  countersunk 
screw  holes,  and  cost  a  mere  trifle. 
The  pattern  is  sawed  out  of  tbm 
wood,  and  the  castings  of  ^^  shams'' 
cost  but  five  or  six  cents  each,  all 
japanned.  With  knuckles  for  real 
hinges,  drilled  for  the  pin  of  the 
butt,  the  cost  is  18  to  .25  cents  each. 
A  few  specimens  are  given  (Figs.  55, 
56,  57,  58,  59,  60). 


VENTILATION. 


It  should  be  unnecessary  at  this 
late  day  to  quote  the  well  worn  proofs 
that  air  loaded  with  organic  contam- 
ination— "school  room''  air,  to  give 
it  the  specific  name  by  which  it  is 
known  in  the  text  books  of  hygiene 
— ^is  the  great  source  of  nervous  dis- 
orders and  depression  of  the  physi- 
cal powers,  of  tubercular  diseases 
and  consumption :  every  one  Imows 
them  by  heart.  It  is  not,  however, 
so  generally  known  that  children 
are  many  times  more  sensitive  to 
atmospheric  poison  than  adults,  and 
that  their  natural  brightness  and 
activity  during  their  school  life,  in- 
stead of  showing  that  they  endure 
its  noxious  influences  with  impunity, 
only  conceal  for  the  time  the  disor- 
ganization of  lungs  or  nervous  sys- 
tem which  will  assert  itself  when  it 
is  too  late  to  remedy  it. 
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Those  who  control  the  constnio- 
tion  of  the  large  city  school-houses 
are  now  generally  awake  to  the  im- 
portance of  ventilation,  and  efforts  /\  FIG. 60. 
are  made  to  secnre  it,  with  some 
degree  of  success ;  but  many  country 
school  buildings  are  not  only  wholly 
destitute  of  any  provision  for  remov- 
ing foul  air,  but,  being  warmed  by 
stoves  instead  of  the  furnaces  of  the 
larger  structures,  no  fresh  air  is  ad- 
mitted. Others  have  openings  in 
walls  or  ceilings,  wooden  shafts  i)er- 
haps,  leading  into  the  attic,  but  with- 
out fresh  air  inlets  or  means  of  ];)er- 
Buading  the  foul  air  to  x)as8  through 
the  openings  provided  for  it ;  in  few 
is  there  an  intelligent  comprehension 
of  the  end  to  be  attained  or  adapta 
tion  of  means  to  that  end.  Yet  small 
school-houses  are  perhaps  the  easi- 
est of  all  buildings  to  ventilate  if  the 
object  to  be  secured  and  the  dangers  to  be  avoided  are  kept  in  mind. 

Briefly,  the  aim  of  ventilation  should  be  to  maintain  a  steady  supply 
of  fresh  air  and  withdrawal  of  foul  at  all  parts  of  the  room,  remo\'ing 
the  products  of  respiration  and  organic  particles  as  fast  as  thrown  off 
and  leaving  no  comers  stagnant  or  unswept  by  the  purifying  current. 
This  is  to  be  accomplished  i^rimarily  by  means  of  the  windows,  which 
ftust  extend  as  near  the  ceiling  as  possible,  so  that  the  air  entering  by 
them  may  blow  upon  and  carry  away  the  organic  dust  and  condensed 
vapor  which  collect  upon  its  surface  (when  undisturbeJd)  to  putrefy  and 
diffuse  poison  through  the  fresher  currents  below.  The  windows  should 
be  numerous  and  easily  handled,  so  placed  that  by  means  of  them  a 
thorough  draught  can  be  immediately  obtained,  and,  most  important  of 
all,  they  must  be  frequently  opened.  Nothing  can  take  the  place  of  aera- 
tion by  means  of  open  windows.  Artificial  ventilation,  though  required 
for  changing  the  air  when  the  windows  are  necessarily  closed,  is  insuffi- 
cient, even  under  the  best  of  circumstances,  unless  the  room  is  from  time 
to  time  thoroughly  refreshed  and  purified  by  the  sweep  of  the  free  winds 
through  all  its  windows  widely  opened.  Such  an  atmospheric  washing 
should  be  secured  three  or  four  times  daily  in  all  weathers ;  at  recess, 
particularly,  it  should  be  insisted  on,  banishing  teachers  and  pupils  from 
the  room  meanwhile,  if  necessary.  Tliey  will  more  than  make  up  in 
the  brightness  of  the  remaining  hours  for  the  time  they  may  thus  lose. 
Immediately  after  school,  morning  and  afternoon,  the  process  should  be 
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repeated  for  a  longer  time,  and  just  before  school,  also,  if  the  room  can 
be  warmed  again  quickly  enough.  No  fixed  transom  lights  or  immova- 
ble arched  heads  should  be  permitted  to  exist  over  the  windows,  sub- 
tracting fix)m  the  most  useful  portion  of  the  opening ;  the  large,  heavy 
sashes  common  in  the  more  pretentious  buildings  should  be  rehung 
with  rawhide  cord  or  copper  chain  if  necessary  and  pulleys  with  fric- 
tion rollers  balanced  so  as  to  move  with  a  touch,  while  in  new  buildings 
the  size  and  weight  of  the  sashes  should  be  carefully  kept  down,  no  sash 
being  over  3  feet  wide  or  If  inches  thick.  Eyes  must  be  fixed  to  the 
upper  sashes  and  a  x)ole  and  hook  furnished  to  handle  them  with,  or, 
still  better,  cords  fastened  to  each  sash  hanging  within  easy  reach  and 
pulleys  to  raise  or  lower  them  at  will,  and  the  window  frames  must  be 
perfectly  made,  with  cherry  beads,  and  looked  after  from  time  to  time 
to  see  that  aU  is  in  working  order. 

Besides  the  general  airings  in  which  all  the  windows  are  thrown  wide 
open  it  is  possible  and  very  desirable  during  three-fburths  of  the  year 
to  keep  some  of  them  partly  open.  If  they  extend  to  the  ceiling,  the 
upper  part  at  least  of  the  south  windows,  in  rooms  properly  supplied 
with  other  fresh  air  inlets,  may  be  pretty  widely  opened  in  the  coldest 
weather  without  causing  a  noticeable  draught.  Such  openings,  if  on 
the  leeward  side,  often  interfere  with  the  action  of  extraction  shafts  by 
drawing  to  themselves  the  current  of  escaping  air;  but  this  is  of  no 
imx)ortance  in  the  buildings  we  are  considering. 

There  are  times,  however,  when  windows  cannot  be  opened,  and  means 
must  be  provided  for  insuring  the  withdrawal  of  the  respired  air  from 
the  room  in  some  other  way. 

For  our  simple  structures,  it  is  useless  to  consider  the  &n  machinery 
for  exhaustion  and  propulsion,  by  which  the  uniform  passt^e  of^  meas- 
ured quantities  of  fresh  air  is  secured.    We  must  content  ourselveri 
with  a  means  less  scientific  and  reliable,  but  sufficient  for  our  purposes: 
the  extraction  shaft,  warmed  or  not,  as  the  case  may  be. 

The  powers  and  properties  of  air  shafts  are  often  so  grossly  misun- 
derstood that  an  explanation  of  their  action  may  be  necessary  before 
proceeding  to  details.  Nothing  is  more  common  and  more  absurd  than 
to  see  rough  ventilation  flues,  4  by  8  inches,  built  in  walls  without  any 
provision  for  heating  them,  under  the  supposition  that  they  will 
"draw;"  or  to  see  tiny  pipes,  from  the  foulest  places,  introduced  into 
chimneys  which  are  cold  half  the  time,  in  the  expectation  that  the 
"forced  draught"  which  is  imagined  to  exist  there  will  suck  up  and 
carry  off  deleterious  vapor  as  fast  as  a  square  yard  of  filth  can  generate 
it.  All  talk  of  "forced  ventilation"  by  means  of  a  shaft  without  £bui8 
or  steam  jets  is  misleading.  The  action  of  every  such  shaft  or  chimney, 
warmed  or  not,  is  precisely  analogous  to  the  movement  of  two  boys 
balanced  on  a  see-saw.  If  their  weight  is  equal,  neither  moves ;  if  one 
is  slightly  heavier,  he  descends  and  the  other  ascends,  bat  his  motion 
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would  not  be  fairly  described  by  saying  that  he  was  ^^  forced  into  the 
air."  So  with  ventilating  shafts;  the  colomn  of  air  in  them  is  bal- 
anced against  a  colamn  of  the  same  size  and  height  outside  of  them. 
If  the  outer  air  is  cold  and  that  in  the  shaft  warm,  either  from  artificial 
heat  or  by  communicating  with  a  warm  room,  the  latter  column  will  be 
slightly  lighter,  because,  being  expanded,  a  given  volume  contains  less 
weight.  This  difference  of  weight,  if  there  is  not  too  much  friction  in 
the  chimney  or  elsewhere  to  be  overcome,  will  incline  the  balance,  and 
the  air  in  the  chimney  will  rise,  cold  air  descending  to  take  its  place. 
The  actual  difference  of  weight  between  the  column  of  air  in  a  chimney 
12  inches  square  and  30  feet  high  at  a  temperature  of  100^  Fahr.  and  an 
equivalent  volume  at  32^  Fahr.  would  be  5  ounces ;  and  this,  deducting 
the  fidction  of  both  the  ascending  and  descending  currents,  will  be  the 
measure  of  the  ascensive  force  of  the  air  in  the  shaft. 

Without  artificial  heat  the  ascensive  power  is  much  less — infinites- 
imal often ;  and  in  summer  the  current  in  a  chimney  is  at  least  half  the 
time  reversed,  the  evaporation  of  the  hygrometric  dampness  of  the 
masonry  cooling  the  air  within  it  below  the  temperature  of  the  sur- 
rounding atmosphere. 

This  force,  feeble  though  it  be,  is  all  we  have  to  depend  upon,  and  it 
need  hardly  be  said  that  all  obstructions  to  it^a  action  must  be  avoided. 
The  common  cause  of  defective  action  is  insufficient  fresh  air  8ux)ply. 

The  niovemerit  of  the  balance  depends  wholly  on  the  freedom  of  action 
of  both  its  sides,  and  the  heated  column  has  no  force  to  spare  for  suck- 
ing in  cold  air  through  inadequate  openings  to  supply  the  place  which, 
it  leaves ;  still  less  has  it  the  power  of  going  off  by  itself,  leaving  a 
vacuum  behind;  unless  the  cold  air  is  ready  in  equal  measure  to  supply 
its  place,  the  warmer  column  wiQ  wait  for  it — in  other  words,  stagnate — 
^d  there  will  be  no  draught.  This  is  the  condition  of  most  existing 
ventilation  flues  nine-tenths  of  the  year,  as  is  easily  shown  by  holding  a 
light  handkerchief  before  them. 

Vice  versa,  if  fresh  air  is  to  be  introduced  into  a  room,  provision  must 
be  made  for  the  escape  of  foul  air.  The  simple  experiment  of  attempt- 
ing to  blow  into  the  mouth  of  a  bottle  will  impress  this  fact  upon  the 
mind,  and  will  show  why  it  is  that  many  rooms  supplied  with  hot  air 
from  furnaces  cannot  be  warmed  until  a  window  or  other  outlet  is 
opened,  allowing  the  pent  up  atmosphere  to  escape  and  the  fresh  8ui)ply 
to  enter  in  its  place. 

In  order,  then,  that  there  may  be  a  flow  of  air  through  the  room,  not 
only  must  the  withdrawing  shaft  be  large,  straight,  and  smooth,  that 
the  inevitable  friction  of  the  air  ux>on  its  walls  may  not  materially  ob- 
stroct  the  outward  flow,  but  the  inlet  openings  must  be  also  ample  and 
tmobstmcted,  any  hindrance  to  the  inward  flow  being  equally  a  check 
to  the  outward  current.     To  use  a  homely  illustration,  the  room  to  be 

Ventilated  may  be  imagined  to  be  traversed  by  the  lower  end  of  a  huge 
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atmospheric  roller  toweL  It  makes  no  difference  whether  we  poll  one 
side  down  or  the  other  side  up  to  secure  a  movement ;  but  if  the  towel 
is  obstructed  in  any  part  of  its  course  the  whole  is  brought  to  a  stand 
still.  Kecollecting  aJso  that  to  pull  down  a  common  roller  towel  actually 
takes  more  i)ower  than  the  whole  force  ordinarily  available  for  moving 
the  entire  atmosphere  of  a  large  room^  the  total  ascensive  power  of  the 
usual  ventilating  shaft  seldom  exceeding  one  or  two  ounceSi  the  imper- 
ative necessity  for  avoiding  friction  will  be  evident. 

The  principal  means  to  this  end  is  the  enlargement  of  the  shafts,  the 
friction  increasing  only  directly  as  the  perimeter  while  the  capacity  in- 
creases as  its  square.  For  this  reason  a  round  shaft  two  feet  in  diame- 
ter will  carry  off  about  as  much  air  as  six  shafts  each  one  foot  in  diam- 
eter, and  in  square  pipes  the  difference  is  still  greater.  Besides  being 
large,  the  shaft  must  be  straight,  an  elbow  constituting  a  very  serious 
obstruction ;  and  it  must  be  round  or  square,  and  as  smooth  as  possi- 
ble, to  lessen  the  friction  against  its  walls. 

For  the  inlets  the  same  precautions  are  necessary;  but  the  task  is 
easier,  as  they  may  be  short.  For  the  outlet  or  ascending  side  of 
the  roller,  a  certain  height  is  needful,  as  the  force  increases  with  the 
length  of  the  warm  column ;  but  the  descending  side  is  formed  of  the 
whole  outside  air,  and  only  tubing  enough  is  necessary  to  introduce 
it  into  the  room.  It  is,  therefore,  much  easier  to  provide  sufficient 
inlet  than  outlet.  Inlets,  however,  have  a  difficulty  of  their  own,  that 
is,  the  necessity  for  avoiding  cold  currents  or  draughts  ftom  them,  a 
difficulty  not  to  be  surmounted  without  considerable  trouble.  The  best 
way  is  to  introduce  warm  and  cold  air  together  through  the  same  reg- 
isters so  as  to  temper  the  mixture  in  winter.  How  this  can  be  best 
done  under  varying  circumstances  will  be  described  in  the  foUonving 
matter  under  the  head  of  "Heating."  We  have  now  to  determine  the 
amount  of  air  which  should  pass  through  the  room  in  a  given  time,  on 
which  depend  the  size  of  the  outlet  and  inlet  pipes  and  subsequently 
the  modes  of  inducing  a  current  in  these  pipes,  on  which  their  efficiency 
depends. 

The  amount  of  fresh  air  which  is  allowed  to  hospital  patients  is  about 
2,500  cubic  feet  each  i)er  hour.  Criminals  in  French  prisons  have  to 
content  themselves  with  1,500  cubic  feet  per  hour.  Assuming  that  we 
care  two-thirds  as  much  for  the  health  of  our  children  as  we  do  for 
that  of  our  thieves  and  murderers,  we  will  make  them  an  allowance  of 
1,000  cubic  feet  each  j)ev  hour.  Forty-eight  children  will  then  need  an 
hourly  supply  of  48,000  cubic  feet.  Definite  provision  minst  therefore 
be  made  for  withdrawing  this  quantity  of  foul  air.  No  matter  how  many 
inlets  there  may  be,  the  fresh  air  will  only  enter  as  flEtst  as  the  foul  es- 
capes, and  this  can  only  escape  through  ducts  intended  for  that  purpose, 
porous  walls  and  crevices  serving  in  cool  weather  only  for  inward  flow. 
What,  then,  must  be  the  size  of  the  shaft  to  exhaust  48,000  cubic  feet 
per  hour  ?    In  shafts  2  feet  or  more  in  diameter  the  velocity  of  the  cur 
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rent  varies  with  the  height  and  with  the  difference  in  temperature  be- 
tween the  atmosphere  inside  and  that  outside.  In  one  20  feet  high, 
vertical,  and  smooth  inside,  with  a  diflference  in  temperature  of  20  de- 
grees, the  velocity  will  be  about  2.V  feet  per  second,  or  0,000  feet  per 
hour ;  that  is,  it  will  carry  off  9,000  cul)ic  feet  of  air  per  hour  for  every 
square  foot  of  its  sectional  area.  To  convey  48,000  cubic  feet  it  must 
have  a  sectional  area  of  5^  square  feet. 

Such  a  difference  of  temperature  coiT<?sponds  to  that  of  the  season 
when  it  is  too  warm  to  light  the  fire  and  too  cold  to  open  the  windows, 
and  for  this  season  the  ventilation  should  be  adapted. 

But  in  winter,  the  difference  of  temx)eriiture.  being  nnich  gi-eater,  the 
velocity  will  be  increased,  and  the  shaft,  especially  if  warmcjd  artificially, 
win  exhaust  more  than  is  necessary,  if  the  inlets  will  supply  it.  How 
is  this  to  be  provided  for  f  The  best  way  is  to  oi>en  the  outlet  shaft 
into  the  room  by  two  registers,  one  near  the  floor  and  the  other  near  the 
ceiling,  the  net  opening  of  each  register  being  e^iual  to  a  little  more 
than  one-half  the  sectional  area  of  the  flue.  If  iron  register  fronts  are 
employed,  each  one  must  be  the  whoh*  size  of  the  flue.  The  iron  work 
occupying  one-third  of  their  area  and  the  obstruction  caused  by  the 
clinging  of  the  air  to  the  surfaces  which  it  passes  over  deducting  also 
from  the  effective  opening,  the  net  capacity  of  each  register  so  used  will 
be  about  half  its  superficies. 

With  this  arrangement,  opening  both  registers  gives  the  full  capacity 
of  the  flue  for  spring  and  autumn;  in  winter,  i)artially  or  wholly  closing 
the  upper  one  reduces  the  capjicity  of  the  outlet  in  proportion  to  the 
acceleration  of  the  current.  The  lower  valve  should  be  left  always  open ; 
by  this  means,  when  the  upi)er  one  is  closed  in  cold  weather,  the  greater 
ascensive  force  or  draught  at  that  season  is  utilized  to  draw  downward 
from  the  ceiling  the  fresh  waiui  air  which  issues  from  the  furnace  air 
chambers,  and  by  virtue  of  its  lightness  accumulates  at  the  top  of  the 
room,  thus  changing  the  whole  atmosphere  of  the  apartment  and  bring- 
ing the  warmer  layers  down  to  where  they  are  needed — about  the 
bodies  of  the  occupants.  During  the  milder  months,  there  is  not  power 
enough  in  the  shaft  to  overcome  the  inertia  of  the  upper  strata  of  air  in 
the  room  so  far  as  to  draw  them  down  to  the  floor,  and  if  only  the  lower 
valve  is  open,  even  though  it  be  the  full  size  of  the  shaft,  they  remain 
stagnant,  the  shaft  supplying  itself  by  a  current  which  sweeps  along 
the  floor  from  the  nearest  inlet.  By  opening  at  such  times  the  upiM?r 
valve  also,  not  only  is  the  total  capacity  of  extnuition  doubled,  but  the 
air  is  drawn  from  top  and  bottom  at  once,  and  thoroughly  changed. 

In  hot  weather  the  movement  through  the  outlet  shaft  practically 
ceases;  but  at  such  times  the  buildings  of  which  we  treat  will  be  venti- 
lated by  the  windows.  There  are,  however,  many  days  in  which  the 
weather  is  not.  warm  enough  for  open  windows,  yet  the  motion  of  the 
wr  in  the  "  aspiration  "  shaft  is  too  sluggish  for  effectual  ventilation,  even 

with  both  valves  ox)en.    For  such  times  artificial  means  of  inducing  a 
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current  are  valuable,  as  iudeed  they  are  at  all  seasons,  for  reenforcing 
the  natural  draught,  feeble  at  best.  When  the  thermometer  in  the  shaft 
stands  at  65°  and  out  of  doors  at  (P,  the  ditt'erence  of  65^  represents  an 
ascensive  force  or  draught  which,  when  the  outer  air  stands  at  50^, 
woidd  require  a  temperature  the  whole  height  of  the  shaft  of  115^,  or 
rather  more.  To  raise  the  air  entering  from  the  room  at,  say,  65^  to 
anything  near  this  temperature,  which  is  not  far  from  that  of  an  ordinary 
smoke  flue,  evidently  requires  some  artificial  means.  The  simplest  is  to 
connect  the  actual  smoke  flue  from  the  heating  apparatus  with  the  venti- 
lation shatt.  Then  the  air  in  the  latter  will  be  wairmed  by  contact  with  the 
heated  walls  of  the  former.  The  two  flues  may  be  of  brick,  with  a  4-inch 
with  between,  or  the  smoke  flues  may  be  of  metal,  carried  up  inside 
the  air  shaft.  Riveted  copper  and  cast  iron  pipes  are  used  for  this  pur- 
pose, and  even  vitrified  or  terra  cotta  drainpipes  may  be  employed.  Of 
course,  no  assistance  whatever  is  derived  from  these  sources  unless  there 
is  a  fire  in  the  furnace  or  stove  with  which  the  smoke  pipe  is  connected, 
and,  as  was  said  above,  the  warmer  the  weather  the  less  will  be  the  nat- 
ural  (baught  and  the  hotter  must  be  the  fire  built  to  aid  it.  This  is 
inconvenient,  although  in  the  majority-  of  cases  it  is  the  best  arrange- 
ment pi-acticable.  A  more  nmnageable,  but  more  costly,  means  of  arti- 
ficial iispiration  consists  in  the  maintenance  of  a  special  fire  within  the 
flue  itself,  either  a  grate  full  of  coal  or  a  gas  or  oil  flame.  Some  such 
motive  x^ower  is  necessary  when  artificial  ventilation  is  to  be  carried  on 
through  the  summer;  but  to  be  of  any  use  it  must  be  widely  different 
from  the  feeble  flames  which  are  so  often  imagined  to  be  "  forcing"  a  cur- 
rent through  an  air  flue.  In  summer,  with  air  outside  and  inside  at  the 
same  point,  to  cause  a  withdrawal  of  48,()00  cubic  feet  of  air  per  hour,  the 
minimum  allowance  for  a  room  containing  48  children,  through  a  shaft 
2J  feet  squaie  inside,  will  require  the  consumption  of  not  less  than  20 
feet  of  gas  per  hour.  The  cooler  the  season  the  greater  will  be  the  nat- 
ural draught  and  the  less  gas  will  be  needed ;  but  an  exjKinditure  of 
half  that  amount  is  out  of  the  question  for  school  purjjoses,  and  less 
than  this  would  be  merely  delusive.  So  ^vith  the  steam  coils  which  are 
often  introduced :  in  the  majority  of  cases  the  obstruction  which  their 
bulk  ]>resents  to  the  current. is  at  least  equivalent  to  the  assistance  de- 
rived from  their  heating  qualities. 

A  partial  excex)tion  should  be  made  in  favor  of  a  system  of  asx)ira- 
tion,  ax)X>lie(]  by  Mr.  Henry  A.  Gouge,  47  Beekman  street,  New  York, 
and  covered  by  his  i)atents,  so  that  ax>i)lication  must  be  made  to  him  for 
license  to  use  it.  The  x)rincix)le  on  which  this  dei)ends  is  illustrated  by 
the  following  experiment :  Blow  through  a  small  tube  toward  a  candle 
flame  at  a  distance ;  it  will  be  feebly  aft'ected.  Blow  in  the  same  manner 
through  a  larger  tube;  the  eflbrt  ^ill  be  di8X)ersed  and  lost.  Again, 
blow  through  both  tubes,  holding  the  end  of  the  small  one  a  little  way 
within  the  other — experiment  will  show  the  x>roper  distance — the  candle 

will  be  strongly  aft'ected,  the  current  through  the  lesser  pipe  seeming  to 
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be  reenforced  by  an  inducM  ciirreut  entering  at  the  open  end  of  the 
large  one. 

In  applying  this  principle  to  the  ventilation  of  rooms,  the  main  ex- 
traction shaft  of  the  size  required  is  cut  off  at  a  certain  point,  leaving 
the  lower  end  open.  A  smaller  metal  pipe,  five  or  six  Inches  square,  is 
inserted  a  little  way  into  this  open  end,  and  at  the  bottom  of  the  small 
pipe  is  placeil  a  lamp  or  gas-jet.  The  sti*ong  though  slender  current, 
produced  by  the  flame  burning  in  so  confined  a  space,  passing  quickly 
upward  into  the  mouth  of  the  large  shaft,  induces  in  this  shaft  a  move- 
ment of  the  air  greater  than  would  be  effected  by  the  same  expenditure 
of  fuel  in  the  ordinary  way. 

Some  one  of  these  means  of  maintaining  a  current  may  be  very  useful 
nnder  certain  circumstances.  In  ordinary  cases  such  quickening  of  the 
draught  in  the  air  shaft  as  is  afforded  by  connecting  it  with  the  smoke- 
flue  is,  combined  with  thorough  and  frcHjuent  airing  by  open  windows, 
all  that  can  be  attempted.  Tliere  will  be  damp  days  in  spring  and 
autumn  when  this  is  ineffectual,  but,  if  outlets  and  inlets  are  large 
enough  and  unobstructed,  such  days  will  not  be  numerous. 

The  shafts  must,  however,  be  tight  to  be  of  much  use.  The  wooden 
ducts,  so  commonly  emi)l()yed,  warp  and  crack,  retarding  the  current 
by  the  escape  and  diffusion  of  the  air.  The  upx)er  register  must  also 
close  tightly,  or  it  will  be  impossible  to  draw  the  warm  air  down  to  the 
lower  one  for  winter  ventilation.  Wooden  sliding  or  hinged  shuttei-s 
can  be  made  pretty  close,  but  metal  registers  and  valves  are  better. 
Those  made  by  W.  G.  Creamer  &  Co.,  90  John  street,  New  York,  have 
a  lip  on  the  valves,  which  assists  tight  closing. 

Besides  the  ventilation  of  the  school  room  proper,  it  is  of  great  use  to 
provide  for  the  discharge  of  the  intensely  heated  air  which  in  summer 
collects  under  the  roof.  The  general  rule  applies  here,  that  without 
inlet  there  will  be  no  outflow,  so  that  two  or  more  ox)enings  must  be 
made.  The  most  eftectual  plan  is  to  construct  an  open  ventilator  at 
the  highest  part  of  the  roof,  and  leave  openings  between  the  feet  of  the 
rafters  all  around.  This  eftectually  clears  the  roof  space  of  hot  air,  the 
movement  being  stronger  as  the  heat  of  the  sun  is  greater.  Another 
less  thorough  way  consists  in  making  openings,  protected  by  blind-slats, 
at  two  i)oints  in  the  roof,  in  gables  or  dormers.  If  the  wind  is  favorable, 
the  air  is  by  this  means  slowly  changed. 

Special  ventilation  is  often  needed  for  particular  points,  as  wardrobes, 
water  closets,  &c.  For  these  it  is  generally  sufficient  to  bear  in  mind 
the  rule  that  without  both  inlet  and  outlet  of  about  equal  capacity  there 
will  be  no  effective  current ;  with  them,  the  days  are  few  in  which  there 
will  not  be  some  change  of  air,  though  it  may  be  slow. 

It  is  hot  absolutely  necessary  that  the  outlet  shaft  should  be  verticaL 
In  some  cases,  where  it  is  difficult  to  carry  up  a  flue,  tubes  carried  hori- 
zontallf  in  two  different  dii-ections  to  the  outside  of  the  building  will 
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work  well.    The  wind  pressure  being  never  the  same  at  the  month  of 
both  tubes,  air  will  enter  through  one  and  flow  out  through  the  other. 


The  ventilation  of  privy  vaults  is  treated  of  below  under  "  Sani- 
tation." 

It  is  a  disputed  point  whether  the  galvanized  iron  caps,  of  which  so 
many  forms  are  sold,  assist*  the  action  of  ventilating  flues.  That  they 
do  not  in  practice  accelerate  the  current  is  made  certain  by  rigid  tests 
of  many  vaiieties,  but  they  do  not  materially  obstruct  it,  and  the  best 
will  generally  but  not  always  prevent  down  draughts  where  the  flue  is 
situated  near  a  higher  roof  or  a  hill. 

HEATINO. 

Shall  the  school  room  be  heated  by  shutting  out  all  fresh  air,  starting 
an  air  tight  stove  or  a  steam  radiator,  and  parboiling  the  bodies  and 
brains  of  the  children  in  an  unchanged  atmosphere  reeking  with  carbonic 
acid  and  organic  exhalations?  This  will  save  fuel,  but  waste  life. 
Fresh  air  must  be  admitted  at  any  cost.  How  is  the  fresh  air  to  be  intro- 
duced, cold  from  the  outside  or  warmed  in  transitu  ?  K  it  enters  cold, 
those  nearest  the  inlet  will  suffer  from  the  chilling  draught.  Unques- 
tionably it  must  be  warmed  before  it  enters  the  room. 

Then  the  problem  of  heating  is  solved ;  48,000  cubic  feet  of  fresh  air 
per  hour,  the  minimum  allowance  for  a  school  of  48  childreu,  must  be 
raised  from  the  out-of-door  temperature  to  IQO  and  discharged'  into  the 
room.  Any  heating  apparatus  which  will  do  this  is  suitable,  and  none 
is  suitable  which  will  not. 

In  practice,  heating  stoves  or  furnaces  raise  a  oomparatiyely  small 
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Mnoantof  air,  ttiat  which  actaally  cornea  in  coDtact  with  tbeirradiatiugsar- 
&ce8,  to  a  temperature  of  100°  to  200°,  and  this  is  subsequently  tni\ed 
vith  a  suflScient  qaantity  of  cool  air  to  give  an  average  atuioH|>hcre  at 
70°.  There  is  nothing  objectionable  in  this,  provided  the  warmer  com- 
ponent is  uot  so  heated  as  to  char  and  decompose  the  dust  f  oating  in  it, 
and  provided  also  that  the  cool  portion  of  the  mixture  is  derived  treah 
from  ont  of  doors,  and  is  not  simply  the  fottl  air  of  the  room,  which  has 
been  cooled  by  sta^ation,  and,  drifting  near  the  furunco  register,  is 
canght  up  and  sent  into  renewed  circnlatioii.  This  will  be  the  case 
unless  sapplies  both  of  hot  and  cold  air  are  introdnced  together  from  out 
of  doors  in  such  a  way  that  if  the  current  from  the  register  is  too  warm 
it  may  be  tempered  by  increasing  the  proportion  of  fi^h  cold  air  in  the 
mixture  at  the  same  time  that  the  proportdoD  of  warm  air  is  diminished ; 
not,  as  is  the  ordinary  arrangement,  by  shatting  the  register,  and  thus 
cutting  off  all  supply  of  fr-esh  air  of  any  kind.  With  such  a  system,  keep- 
ing the  admission  of  fresh  air  the  same  at  all  times,  regnlating  its  tem- 
perature by  varying  the  proportion  of  its  two  component  parts,  supple- 
mented by  suitable  diafts  for  withdrawal  of  foul  air,  winter  heating  and 
ventilatioa  are  eadly  managed. 


Fia.62. 


Fig.  62  shows  a  suitable  device  for  effecting  this  mixture  of  warm  and 
«Ai  fresh  air  in  the  register  box  of  an  ordinary  ftimace,  but  there  are 
nan;  other  wqys. 
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The  register  box  is  sh  own  in  section  :  H  is  the  usual  tin  pipe  ftoi 
the  hot  air  chamber  of  the  furnace.  G  is  a  similar  cold  air  pipe  leadin 
from  out  of  doors  or  from  the  cold  air  box  of  the  furnace.  The  pipe  * 
Hiay  be  introduced  either  below  or  at  the  side. 

So  far,  there  is  no  difference  between  this  and  an  ordinary  registi 
box.  To  apply  the  regulating  valve,  strips  of  tin  are  soldered  to  tL 
sides  of  the  box,  with  a  low  partition  through  the  middle,  and  to  ^hi 
fixed  partition  is  hinged  a  tin  flap,  stiffened  by  wiring  the  edges.  Notl 
ing  more  is  needed  but  to  take  out  the  valves  of  an  ordinary  registc 
and  arrange  the  button  by  a  short  wire  lever  to  act  upon  the  flap. 

To  diffuse  the  hot  and  cold  air,  wire  gauze  may  be  put  over  the  ii 
clined  mouth  of  each  division  and  a  sheet  of  the  same  may  be  sprea 
under  the  register  plate  itsel£  This  will  mix  the  two  currents  and  prevei 
unpleasant  draughts,  and  the  size  of  the  registers  may  easily  be  mad 
larger  to  compensate  for  the  obstruction  to  the  flow  so  caused. 

This  disposition  of  registers  is  practicable  with  any  form  of  basemei 
furnace.  Where  the  room  is  warmed  by  stoves  a  different  arrange 
ment  is  necessary,  the  principle  of  which  was  explained  by  Franklin 
century  ago,  nnd  consists  simply  in  bringing  cold  fresh  air  from  out  ( 
doors  by  a  duct  which  directs  it  against  the  radiating  surface  of  tfa 
.  stove,  from  which  it  passes  warmed  into  the  room.  An  application  c 
this  principle  may  be  made  with  any  common  stove  by  carrying  a  tin  o 
wooden  pipe  from  the  outer  air  to  a  i>oint  beneath  it,  and  directing  i 
upward  through  a  hole  in  the  floor  under  the  stove.  A  part  will  come  i 
contact  with  the  hot  iron  and  be  warmed,  while  the  rest  escapes  ui 
changed,  but  the  whole  will  be  pure.  An  improvement  on  this  consist 
of  a  galvanized  iron  or  zinc  casing  around  the  stove,  by  which  the  ii 
coming  air  is  held  longer  in  contact  with  it  and  more  thoroughly  warmec 
These,  however,  are  wasteful  make  shifts.  The  "school  stoves,'^  of  whic 
many  kinds  are  manufactured,  accomplish  the  same  end  far  more  econon 
ically  and  thoroughly. 

Figure  63  shows  the  construction  of  that  made  by  Mr.  John  Groi 
sins,  389  Main  street,  Cincinnati,  Ohio,  the  direction  of  the  pure  aj 
from  outside  within  tiie  casing  and  on  the  hot  surface  to  its  escap 
through  the  open  top  being  easily  seen.  It  is  in  fact  a  small  hot  ai 
furnace.  Similar  ones  are  sold  by  the  New  England  School  Fumishin 
Company,  Boston;  A.  Lotze's  Sons,  Cincinnati;  L.  W.  Leeds,  Ne^ 
York,  and  many  other  parties. 

Another  heater  much  used  in  schools  is  the  so  called  Fire  on  th 
Hearth  stove,  made  by  the  Open  Stove  Ventilating  Company,  78  Beel 
man  street,  New  York,  which  diflers  from  the  preceding  mainly  in  havin 
an  open  front,  so  that  it  can  be  used  either  as  an  air  tight  stove  or  an  ope 
fire.  Where  it  can  stand  at  a  distance  sufficient  to  prevent  scorchiUj 
the  faces  of  the  scholars,  the  open  fire  quality  is  very  desirable.  Th 
radiation  from  the  mass  of  coals  warms  the  floor  and  the  feet  of  th 
children  in  front,  and  the  ventilation  afforded  by  the  draught  of  the  fir 
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Fig.  64. 


is  very  considerable.  Indeed,  many  small  school-honses  are  warmed 
and  ventilated  wholly  by  means  of  one  of  these  stoves  with  the  ftont 
open,  the  fresh  air  supply  entering  beneath,  being  warmed  in  its  passage 
through  the  casing,  and  issuing  at  the  top,  whence  it  rises  to  the  ceiling, 
circulates  through  the  room,  and  becoming  cool  and  foul  at  the  same 
time,  settles  to  the  floor,  is  drawn  in  at  the  grate,  and  escapes  up  the 
chimney.  This  is  perfect  in  principle,  and  is  very  much  better  than  no 
ventilation  at  all,  but  is  inadequate  to  the  needs  of  forty  or  fifty  children. 
With  the  blower  on  and  closed,  this  stove  affords  no  ventilation  worth 
mentioning,  unless  a  separate  exhaust  shaft  is  provided  to  draw  off  after 
vitiation  the  fresh  air  which  it  furnishes,  and  thus  allow  more  to  come  in. 

The  same  is  the  case  with 
the  other  heaters  described. 
An  improvement  might 
easily  be  made  in  these 
stoves  by  arranging  registers 
in  such  a  way  that  the  incom- 
ing air  should  be  thrown  into 
the  room  after  a  longer  or 
shorter  contact  with  the  hot 
surface,  at  pleasure.  Under 
the  present  arrangement  the 
-^temperature  of  the  room  is 
regulated  by  quickening  or 
slackening  the  fire,  a  com- 
paratively slow  process;  by 
the  improvement  we  proxK>8e 
it  could  be  changed  in  a  few 
minutes. 

A  few  practical  sugges- 
tions on  the  management  of 
stoves  and  furnaces  may  be 
kept  In  mind. 

Difficulty  is  sometimes 
found  in  directing  the  hot 
air  supplied  from  the  regis- 
ters to  the  desired  pointB. 
The  school  stoves,  particu- 
larly in  a  high  room,  send  the 
warm  air  directly  up  to  the 
ceiling,  and  the  lower  part  of 
the  room  must  wait  until  the 
upper  regions  are  complete- 
ly filled  before  it  can  ei^oy 

the  heat.    The  Fire  on  the 

Hearth  stove  obviates  this 
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difficulty  to  a  great  extent  by  its  powerful  draught,  which  immediately 
sets  up  a  circulation  from  the  upper  strata  to  those  nearest  the  floor,  and 
a  good  ventilating  shaft  with  the  lower  register  only  open  accomplishes 
the  same  result ;  but  a  still  more  speedy  effect  may  be  obtained  by  sus- 
X>endiug  a  shallow  screen  of  sheet-metal  over  the  stove,  by  which  the  as- 
cending current  is  directed  outward  and  downward  so  as  to  reach  the 
occupants  of  the  room  at  once,  becoming  also  thoroughly  intermingled 
with  the  general  body  of  air.  The  Boston  school  stoves  (Fig.  64)  are 
made  with  this  appendage,  which  can  be  easily  added  to  any  form  of 
apparatus.  Furnace  registers  often  need  similar  screens  to  direct  their 
current  toward  or  away  from  any  particular  point. 

It  is  much  disputed  whether  furnace  registers  should  be  in  walls  or 
floor,  or,  if  in  the  wall,  at  what  height.  For  large  buildings  with  strong 
ventilation  the  best  position  seems  to  be  in  the  wall,  6  feet  or  so  above 
the  floor.  Then  the  current  warms  to  some  extent  the  lower  strata  of 
the  atmosphere  of  tlie  room,  without  blowing  directly  upon  any  one,  and 
the  tendency  of  the  hot  air  to  collect  at  the  ceiling  is  counteracted  by 
the  draught  toward  the  lower  register  of  the  ventilating  shaft. 

Where  the  ventilation  is  as  feeble  as  it  will  generally  be  without  fans 
or  special  sources  of  heat  in  the  shaft,  this  tendency  of  the  hot  current 
to  rise  out  of  reach  cannot  be  overcome,  and  although  the  fresh  warm 
air,  like  an  inverted  lake  filling  up  from  below,  finally  rea<5hes  the  occu- 
pants of  the  room,  much  of  its  heat  is  wasted  in  warming  the  ceiling, 
so  that  for  such  cases,  which  include  most  small  buildings,  the  best  po- 
sition for  registers  will  be  eithel*  low  in  the  wall,  and  directed  so  that 
the  strong  horizontal  current  from  them  will  not  annoy  any  one,  or  in 
the  floor,  where  the  natural  disposition  of  the  air  to  rise  is  counteracted 
by  its  clinging  to  the  floor,  along  which  it  travels  horizontally  a  consid- 
erable distance  before  leaving  it  to  ascend  to  the  upper  regions.  Floor 
registers  are  liable  to  gather  dust ;  they  must  be  kept  clean. 

An  inconvenient  breeze  from  a  register,  either  hot  or  cold,  may  be 
lessened  without  diminishing  the  supply  of  air,  by  widening  the  box  or 
pipe  in  trumpet  shape,  with  the  mouth  toward  the  exit,  and  putting  on 
a  larger  register  plate.  Wire  gauze  either  over  or  under  the  register 
will  also  do  much  to  diffuse  the  current  gently. 

Furnaces  should  be  set  under  the  northwest  comer  of  the  building, 
and  registers  may  be  placed  in  the  four  angles ;  the  greater  length  of 
pipe  needed  to  reach  the  southern  registers,  and  the  consequent  obstruc- 
tion by  friction,  will  be  compensated  by  the  natural  circulation  of  the 
air  in  the  room,  upward  on  the  sunny  side  and  downward  on  the  cold 
side,  so  that  the  delivery  will  be  uniform  at  all  the  registers,  which  it 
will  not  be  if  the  furnace  is  centrally  placed.  Stoves  also  heat  more 
equally  if  set  in  the  coldest  comer. 

Begisters  and  the  so  called  ventilating  stoves  should  not  be  situated 
so  near  the  opening  of  the  ventilating  shaft  that  the  air  from  them  will 
be  drawn  into  the  shaft  as  fast  as  delivered.   The  best  position  is  at  the 
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same  end  of  the  room  as  tlie  shaft,  but  at  one  side.  Then,  the  lower 
inlet  only  of  the  shaft  being  open,  the  upward  tendency  of  the  warm, 
fresh  air  from  the  heater  will  carry  it  up  out  of  reach  before  it  can  be 
drawn  laterally  far  enough  to  enter  the  shaft.  It  will  then  move  along 
the  ceiling  to  the  further  end  of  the  room,  descend  to  the  floor  by  cool- 
ing, and  be  drawn  back  into  the  ventilator  only  after  a  circulation 
through  the  room  more  extended  and  thorough  than  could  be  attained 
with  any  other  relative  position  of  outlet  and  inlet. 

A  serious  difficulty  is  often  experienced,  both  with  basement  furnaces 
and  ventilating  stoves,  through  the  action  of  the  wind  on  the  exterior 
opening  of  the  cold  air  box  or  other  fresh  air  supply.  It  is  customary  to 
direct  these  toward  the  north  or  northwest,  and  the  result  is  that  with 
a  high  wind  from  that  quarter  the  air  is  driven  through  the  air  cham- 
ber of  the  furnace  and  up  through  the  registers  much  faster  than  it  can 
be  warmed. 

The  usual  remedy  is  to  close  the  damper  in  the  air  box,  so  that  the 
sectional  area  of  the  inward  current  shall  be  diminished  in  proportion 
to  its  'ncreased  velocity.  If  the  air  box  were  tight  and  the  wind 
steady  this  would  be  correct,  but  in  practice  the  wind  comes  in  puflBs, 
to  guard  against  which  the  damper  is  too  much  closed,  and  the  normal 
supply  of  air  being  thus  curtailed  the  furnace,  to  make  up  the  deficiency, 
draws  from  the  cellar,  through  the  cracks  and  pores  of  the  air  chamber 
and  box,  such  air  as  it  can  find. 

If,  on  the  contrary,  the  sheltered  side  of  the  building  is  chosen  for 
taking  in  fresh  air  supply,  a  strong  wind  from  the  opposite  quarter  will 
create  a  vacuum  on  the  lee  side  of  the  house  strong  enough  to  reverse 
the  natural  current,  and  draw  air  out  of  the  building  through  the  reg- 
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Fig.  65. 


isters  and  air  chamber  of  the  furnace,  the  warm  air  issuing  at  the  orifice 
where  the  cold  should  go  in.  This  is  not  a  rare  occurrence,  and  cannot 
be  remedied  without  some  trouble. 
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To  obviate  both  these  difficulties  and  insure  a  steady  and  sufficient 
supply  to  the  stove  or  furnace  at  all  times,  it  is  only  necessary  to  carry 
the  cold  air  box  through  the  building,  with  orifices  at  each  end ;  the 
furnace  is  then  supplied  by  means  of  a  short  pipe,  drawing  from  the 
side  of  the  main  box  at  right  angles  with  it.  (Fig.  65.)  The  wind  may 
then  blow  through  the  main  box  at  will  without  disturbing  the  fur 
nace,  which  takes  from  the  stream  just  what  it  needs  and  no  more. 
Where  several  registers  are  to  be  supplied  with  cold  fresh  air  for  mixing 
with  warm,  a  similar  large  main  box,  tapped  at  right  angles  by  the 
minor  pipes,  forms  much  the  best  arrangement. 

If  the  force  of  the  wind  still  makes  itself  felt  in  the  rooms,  a  further 
check  may  be  found  in  a  screen  made  of  two  thicknesses  of  wire  gauze, 
with  wool  loosely  picked  and  spread  between  them.  Independent  of  its 
use  for  checking  the  force  of  the  current,  this  "  air  filter"  is  valuable  for 
straining  out  dust  and  soot  where  the  fresh  air  supply  is  unavoidably 
taken  from  a  street  or  other  dusty  place. 

There  is  much  controversy  as  to  the  relative  merits  of  cast  and 
wrought  iron  furnaces.  As  a  rule,  more  science  has  been  expended  on 
the  cast  iron  varieties  and  they  radiate  better  and  are  more  economical 
of  fuel'tban  the  plate  iron  forms,  which  are  often  nothing  more  than  a 
simple  cylinder  inverted  over  the  grate;  but  it  is  probable  that  furnace 
joints  soon  become  pervious  to  carbonic  oxide  gas,  and  plate  iron  forms 
the  most  reliable  security  against  the  mixing  of  the  air  with  minute 
quantities  of  atmospheric  poison. 

The  qualities  to  be  sought  for  in  wrought  iron  as  well  as  in  cast  fur- 
naces are  tight  joints,  strength  of  metal,  and  the  greatest  possible  ex- 
tent of  radiating  surface.  The  greater  the  surface  the  more  thoroughly 
the  air  will  be  warmed,  such  a  furnace  discharging  hirge  volumes  of  air 
all  at  a  moderate  temperature,  while  one  with  small  ra<liating  surface 
sends  out  a  mixture  of  much  cold  with  a  small  quantity  of  highly  heated 
air.  I 

Among  the  appliances  for  regulating  furnaces,  the  automatic  heat 
governors  should  be  mentioned.  These,  by  means  of  the  expansion  or 
contraction  of  rods  passing  through  the  air  chamber,  act  upon  the  check 
draught  damper  and  the  lower  door  of  the  furnace,  increasing  the  fire 
when  the  temper^ttui'e  in  the  air  chamber  falls  and  checking  it  when  it 
rises,  either  by  a  change  in  the  weather  or  by  the  closing  of  registers 
above.  For  so  simple  and  inexpensive  an  apparatus  ($15)  it  is  singu- 
larly useful. 

In  many  cases  open  fireplaces  will  be  used  in  preference  to  any  kind 
of  stove.  There  is  a  very  mistaken  idea  that  any  room  with  an  open 
fireplace  is  sufficiently  ventilated,  summer  and  winter,  without  further 
apparatus.  In  winter,  it  is  true,  the  chimney  may  be  used  as  an  ex- 
haust shaft,  so  far  as  its  capacity  extends,  and  its  action  will  be  increased 
by  the  heat  of  the  fire  at  its  foot,  but  its  usefidness  depends  much  on 
the  provision  of  suitable  inlets  of  fresh  air.    In  warmer  weather  the  im- 
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WARM    FRESH  AIR 


pore  air  collects  at  tbe  top  of  the  room,  and  the  difference  in  temp«» 
tore  between  the  atmosphere  within  and  that  without  is  too  small  to  aet 
up  a  cnrreDt  capable  of  drawing  down  the  stagmiut  upper  strata  to  the 
floor. 

Even  if  the  capacity  of  the  flue  should  be  nufncient  for  winter  venti' 
lation,  a  separate  shaft  with  an  opening  at  the  top  is  required  for  Bpring 
and  fail.  The  once 
common  practice  of 
patting  a  register  iii 
the  smoke  flue,  near 
the  top  of  the  room, 
sometimes  with  but 
oftener  without  Ught 
valves  held  open  by 
a  spring,  but  blow- 
ing to  with  any  down 
draught,  is  too  dan- 
gerons  to  be  counte- 
nanced. The  valves, 
if  used,  may  mst  and 
stick,  and  such  open- 
ings  have  been 
known  to  give  vent 
suddenly  to  sheets  of 
flame. 

The  fresh  air  inlets,  ^ 
wherever  open  fires  •-• 
are  used,  must  be  |_ 
ample  and  so  placed  ^ 
that  their  curren  t  will 
not  annoy  the  oecn- 
pants  of  tlie  room. 
Usoally,  no  special 
inlet  is  provided,  and  ^OID  fresk 
the  fire  takes  its  air 
where  it  can  find  it, 
sucking  it  in  in  small 
streams  through  the 
crevices  of  doors  and 
windows,  walls  and 
floors.     Those  small 
draughts  of  cold  air, 
drawn  directly  from 
out    of    doors    and 
crossing  the  room 
straight  to  the  fire, 
su 
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are  both  uncomfortable  and  dangerous.  A  sufficient  supply  should  be 
speeiallf  provided;  then  these  secondary  currents  will  cease.  The  best 
•way  to  obtain  this  supply  is  by  means  of  a  flue  passing  through  or  near 
the  fireplace,  with  an  opening  at  the  bottom  to  the  exterior  air  and 
another  into  the  room,  if  possible  above  the  mantel,  so  that  the  fresh 
air,  thus  warmed,  may  not  be  drawn  directly  into  the  fireplace  but  may 
rise  to  the  ceiling  and  circulate  through  the  room  until  sufficiently  cooled 
to  descend  to  the  floor,  be  drawn  back  to  the  Are,  and  consumed  or 
driven  oS  up  the  chimney.  There  are  endless  ways  of  effecting  this; 
any  intelligent  mason  can  accomplish  it.  One  way  is  to  build  a  false 
back  to  the  flre  place,  carrying  flues  from  it  to  the  front  of  the  breast 
(Fig.  66)  above  the  mantel.  These  cross  flues  may  be  made  of  brick,  or 
bits  of  drain  pipe  can  be  built  in.  The  heat  around  them  and  against 
the  false  back  warms  the  air  effectually.  Still  better  would  be  a  similar 
apparatus  of  iron,  but  the  materials  may  not  be  at  hand,  and  a  largo  Fire 
on  the  Hearth  stove  would  answer  the  same  purpose  better  at  less  ex- 
pense. Even  the  roughest  chimney  may  have  a  similar  flue  built  up  at 
the  side  instead  of  the  back,  with  opening  in  the  side  of  the  breast  and 
an  opening  to  the  external  air  at  the  bottom.  (Fig.  67.)  The  air  will  be 
less  easily  warmed  than  where  the  partition  is  of  brick  or  iron,  but  to 
compensate  for  this  the  flres  in  such  rough  chimneys  are  likely  to  be 
made  without  sparing  friel. 

The  homely  buildings  in  which  pebble  stone  or  log  chimneys  are  used 
will  be  particularly  benefited  by  such  an  air  supply  flue ;  not  that  they 
lack  ventilation,  but  because  their  seams  and  cracks,  from  the  moment 
that  the  fire  discovers  an  easier  source  of  supply,  will  cease  to  admit  cold 
draughts.  If  the  flue  for  fresh  warmed  air  is  large  enough  (it  should 
be  considerably  larger  than  the  smoke  flue),  the  pressure  at  the  crevices 
around  the  walls  will  be  rather  outward  than  inward. 

SANITATION. 

If  the  principles  of  ventilation,  heating,  location,  and  construction,  as 
described  in  theforegping  pages,  are  intelligently  applied  to  school  build- 
ings, little  more  can  be  done  to  preserve  the  health  of  their  inmates,  and 
if  any  of  them  are  neglected  no  amount  of  attention  to  the  others  will 
make  amends. 

The  importance  of  guarding  the  water  supply  of  the  school  from  con- 
tamination has  already  been  dwelt  upon,  and  frequent  inspection  of  the 
ground  whence  are  derived  the  springs  which  feed  the  well  should  pre- 
vent subsequent  defilement. 

In  the  building  itself,  the  imperative  necessity  for  preserving  the  cel- 
lar air  clean  and  sweet  must  never  be  forgotten ;  basement  laboratories 
or  storerooms  for  chemicals,  kerosene,  or  even  coal  and  wood,  should  be 
avoided.  If  these  precautions  are  observed,  the  only  probable  remain- 
faig  source  of  impurity  will  be  the  sinks  or  bowls  and  closets.  Of  these 
Uie  bowls  will  give  no  trouble  if  drained  into  a  separate  ^^dry  well," 
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consisting  of  a  pit  some  2  or  3  ban-els  iu  capacity,  filled  with  loose 
stoDos  and  Hotldetl  over,  or  Ntill  belter  a  line  of  50  to  100  feot  of  sole 
tile,  laid  end  to  end,  about  a  foot  below  the  surface  of  the  groundf  and 
PiG.G7. 
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the  joints  covered  with  a  bit  of  paper  or  handful  of  hay  before  filling 
up  the  trench.  The  water  discharged  from  the  school  washbowls  is 
comparatively  so  clean  that  there  is  hardly  a  possibility  of  the  outlet 
choking  with  sediment.  It  is  otherwise  with  the  water  closet  drainage, 
which  will  in  time  fill  up  the  pores  of  any  soil.  The  usual  course,  to 
X>ostpone  as  long  as  possible  the  evil  day  when  the  cesspool  must  be 
cleaned  out,  by  making  it  of  great  size,  is  unwise.  Aside  from  the  in- 
creased cost,  the  large  accumulation  of  material  is  at  all  times  much 
more  offensive  and  dangerous  than  a  small  one,  and  the  cleaning  out, 
when  it  comes,  is  horrible,  while  the  pumping  out  of  a  small  reservoir  once 
a  week  or  so  is  not  a  serious  matter.  The  best  cesspool  is  a  tight  tank 
of  brickwork  in  cement,  with  brick  or  concrete  bottom  and  a  stone  top 
set  in  cement.  The  stx)ne  cover  may,  with  advantage,  have  a  common 
iron  pump  fixed  in  it,  by  means  of  which  the  contents  of  the  tank  may 
be  pumped  out  whenever  required  with  the  least  trouble. 

In  addition,  the  cesspool  cover  should  be  drilled  with  a  number  of 
boles  for  admission  of  air.  If  the  tank  is  far  from  the  building,  it  is 
best  to  put  a  trap  in  the  drain  pipe,  near  the  house  wall.  In  this  case, 
there  will  be  a  constant  small  effluvium  from  the  cesspool,  but,  unless  it 
is  too  large,  not  enough  to  reach  the  building.  K  space  is  restricted, 
the  drain  pipe  should  be  without  a  trap  and  the  soil  pipes  carried  well 
up  above  the  roof.  Then  the  natural  warmth  of  soil  pipes  and  cesspool 
will  cause  an  upward  flow  in  the  now  unobstructed  line  of  pipe,  the  air 
being  drawn  in  through  the  holes  in  the  stone  cover  instead  of  issuing 
therefrom,  and  will  be  discharged  harmlessly  into  the  upper  air. 

An  overflow  is  usually  necessary  to  any  tight  cesspool  which  is  in 
danger  of  being  neglected.  This  may  be  carried  to  a  small  dry  well  or 
other  outlet,  where  its  offensiveness  will  do  as  little  harm  as  possible. 

In  many  places  these  dry  wells  or  leaching  cesspools  will  for  economy's 
sake  be  employed  to  do  the  whole  work,  regardless  of  the  gradual  pois- 
oning of  the  subsoil  inseparable  from  their  use.  Even  in  this  ca-se,  it  is 
well  to  remember  that  a  small 
brick  tank  for  first  receiving 
the  drainage  and  allowing  it 
to  settle  and  dissolve  is  of  much 
value  in  preventing  the  clogg- 
ing of  the  soil  around  the  leach- 
ing pit. 

The  overflow  pipe  should  be 
built  into  the  wall  about  half 
its  diameter  below  the  inlet 
pipe,  and aquarter bend  should 
be  previously  cemented  in,  so 
that  when  set  this  will  dip 
below  the  surface  of  the  liquid 
in  the  cesspool.    (Fig.  68.)    By  this  means,  the  scum  and  paper  which 
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alwayg  float  on  the  top  will  be  prevented  firom  entering  and  choking  the 
overflow  pipe. 

The  drain  pix)e  should  be  of  vitrifled  earthenware  outside  the  bnildingy 
jointed  with  cement  and  the  joints  scraped  out  clean.  Inside  or  under 
the  house  nothing  should  be  used  but  oast  iron  of  the  best  i>ossible  make 
and  jointed  with  melted  lead.  Four  pounds  of  lead  is  not  too  much  for 
each  joint  in  a  four-inch  pipe,  and  it  must  be  well  caulked  in.  This  soil 
pipe  must  be  carried  well  up  above  the  roof,  and  the  end  left  open.  If 
this  is  not  done,  the  flow  of  water  through  the  traps  wiU  at  times  siphon 
them  out,  leaving  free  communication  between  the  house  and  the  interior 
of  the  drain,  and  any  expansion  in  hot  weather  of  the  air  contained  in 
the  soil  pipe  will  force  bubbles  through  the  traps  to  contaminate  the 
atmosphere  of  the  rooms. 

These  points  being  properly  £irranged,  there  will  be,  with  good  water 
closets,  well  set,  nothing  to  fear  from  the  plumbing.  With  plenty  of 
water,  the  best  dosets  are  the  enamelled  hoppers  with  enamelled  traps, 
supplied  automatically  by  a  tank  with  siphon  or  "  tumbler,"  so  as  to  flush 
all  the  closets  once  in  ten  minutes  through  the  day.  This  is  also  an 
economical  arrangement,  as  one  taak  will  supply  a  number  of  closets, 
but  consumes  much  water.  Kext  in  cleanliness  as  well  as  in  consump- 
tion of  water  come  the  Jennings  and  Demarest  closets,  then  the  Hellyer, 
American  Defiance,  Climax,  and  Whirlpool  varieties ;  last,  the  common 
pan  closets.  Hoppers  without  abundant,  and  if  possible  automatic, 
flushing  are  liable  to  become  nuisances. 

The  evils  of  pan  closet*  are  much  mitigated  by  using  only  those  with 
enamelled  rexjeivers,  but,  common  as  they  are,  none  remain  long  free  from 
ofiense.  All  the  varieties  may  be  arranged  for  automatic  action,  the 
valves  being  operated  by  the  opening  and  shutting  of  the  door  or  press- 
upe  on  the  seat,  and  this  is  strongly  to  be  recommended. 

Many  large  schools  use  the  latrines  made  by  J.  L.  Mott  &  Co.,  New 
York,  gnd  others,  which  consist  of  a  long  trough  filled  with  water,  which 
is  emi)tied  and  flushed  two  or  three  times  daily  by  a  janitor  or  servant. 
These  are  useful,  but  hardly  suitable  for  small  schools. 

In  general,  whatever  plumbing  is  used  should  be  of  the  best  and  most 
thorough  kind.  A  country -built  hoqse  with  country  plumbing  is  apt 
to  be  a  dangerous  place  to  inhabit,  and  school  houses  and  public  build- 
ings are  even  worse. 

Urinals  l>ecome  exceedingly  offensive  unless  well  looked  after. 
Wherever  possible,  they  should  have  floor  and  partitions  of  slate  <pr 
marble,  for  easy  washing,  and  should  in  any  case  be  in  a  well  aired  place. 
A  piece  of  common  bar  soap  is  often  placed  in  urinals  to  lessen  the 
odor  from  them  and  is  of  considerable  use. 

Earth  closets,  which  will  in  the  majority  of  cases  form  the  most  avaQ- 
able  appliance,  differ  only  from  a  well  arranged  privy  in  the  fittings  by 
which  at  intervals  a  small  quantity  of  sifted  dry  earth  is  thrown  on  the 
matter  in  the  vault    A  veiy  small  quantity,  if  evenly  spread;  c^ta  m 
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A  oomplete  diainfectant,  and  earth  closets  are  Dearly  ae  flree  flrom  offense 
as  the  best  wat«r  closets — much  more  ao  than  inferior  ones — with  the 
adrantages  of  simplicity,  cheapness,  and  availability  in  cold  ireather. 

The  simpler  the  apparatus  the  better;  those  for  liouse  use  often  come 
fwovided  witli  springs  for  automatic  Hprinkling  of  the  earth,  slides  to 
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Sectkw  or  Earth  Clokt 

9HOWIN6   POSITION  OF 
YALVE  WHEN  AT  REST 


nelose  the  receptacle  when  not  in  use,  &<;.,  aI\  of  which  are  best  dis- 
poieed  with  in  schools.  Not  knowing  of  any  ready  made  appliance 
fiuctly  Boited  to  the  mode  of  treatment  which  he  proposes,  the  writer 
•Dggests  the  following,  whicli  works  well  in  the  model  at  least. 

What  is  needed  is  a  capacious  ri<ser\'oir  for  the  <Iried  earth,  a  mojisurer 
to  Z^oeiTe  ftom  the  reservoix  a  certain  sm^U  quantity,  and  a  means  ot 
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throwiQg  oat  tlie  earth  contaiaed  in  the  measiirer  at  will  in  a  tmifonn. 
aluH't  over  the  vault,  after  which  operatiou  another  giveu  dose  slioold 
tall  into  the  measurer,  to  be  rejidy  for  the  next  oiieratiou, 

lu  Figs.  69  aud  70  the  teseiroir  or  hopi>er  is  filled  with  a  shovel  from 
the  outside  through  the  oi>ening.     A  lid  of  plain  boards  is  hinged  to  the 


bnck  of  the  hopper,  l^g.  lift  shows  it  at  rest,  the  weight  of  the  eartti 
holding  the  lid  back  and  the  oiicniug  lieiug  elose<l  by  a  slide.  By  push- 
ing m  a  lever,  pulling  a  cord,  or  other  means,  the  inverted  lid  is  thrown 
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forward,  as  shown  in  Fi^.  70,  and  the  slide  raised,  shutting  off  the  de- 
scent of  earth  from  the  hopi)er  above  into  the  measurer,  but  throwing  the 
portion  ahready  contained  in  it  over  the  vault  in  a  uniform  sheet.  On 
the  relaxing  of  the  impulse  the  weight  draws  the  slide  back  and  sup- 
plies the  measurer  with  a  fresh  dose.  By  i-egulating  the  front  edge  of 
tbe  measurer  the  sheet  of  earth  may  be  directed  as  required.  B  B  B  is 
asheet  of  wire  netting  fixed  in  the  hopper,  which  serves  to  sift  the  earth 
aad  to  prevent  it  from  packing  so  fimdy  in  the  bottom  as  to  impede 
the  movement  of  the  measurer.  The  jar  communicated  to  the  apparatus 
shakes  down  the  earth,  a  matter  of  some  importance.  Very  possibly 
there  may  be  better  modes  of  accomplishing  the  same  result;  the  writer 
merely  suggests  this  as  illustrating  the  end  to  be  attained  and  the  sim- 
plicity of  means  desirable. 

A  separate  box  may  be  fitted  to  every  seat,  or  one  may  serve  for  two 
or  three.  Perhaps  the  best  means  for  discharging  the  earth  will  be 
by  cords  under  the  supervision  of  tlie  teacher. 

The  vault  may,  with  advantage,  consist  of  tight  plank  boxes  on  wlieels, 
80  as  to  be  easily  rolled  out  for  emptying.  If  this  is  impracticable,  a 
shallow  pit  lined  with  8-inch  brickwork  in  cement,  and  with  bottom  of 
bricks  on  edge,  also  laid  in  cement,  is  necessary,  and  for  facility  of  clean- 
ing the  bottom  may  slope  outward.  The  vault  should  be  accessible  from 
the  outside,  but  closed  by  strong  and  tight  doors  with  lock  and  key. 

The  earth  used  in  these  closets  shoidd  be  loam  or  clay,  not  sand.  It 
should  be  dried  in  the  sun  or  by  a  fire,  sifted,.and  stored  in  a  dry  place. 
The  screen  for  sifting  should  have  about  three  meshes  to  the  inch ;  and 
coal  ashes,  similarly  sifted,  may  be  added  to  the  mixture  in  quantity 
equal  to  the  earth  without  harm.  Wood  ashes  or  lime  should  not  be 
used. 

The  earth  taken  out  of  the  vaults  may  be  dried  and  used  over  again 
indefinitely.  It  retains  no  tra<^  of  the  organic  matter  which  it  has 
helped  to  decompose.  Tlie  quantity  required  may  be  easily  calculated. 
About  1^  pints,  or  2^  pounds,  of  average  earth  per  closet  mil  generally 
be  enough  for  each  discharge,  supposing  these  to  take  place  four  or  five 
times  daily;  and  the  capacity  of  the  r(\servoir  <livided  by  this  will  give 
the  length  of  the  interval  between  successive  fillings.  If  several  relays 
of  earth  are  dried  and  stored  in  barrels,  there  need  be  no  interruption  to 
the  working  of  the  apparatus. 

A  privy  is  simply  an  earth  closet  without  the  disinfecting  earth,  and 
needs  no  further  description.  The  vault  should  be  small,  built  of  brick 
in  cement,  with  brick  bottom  sloi)ing  toward  the  rear,  and  tight  door  for 
cleaning  out,  as  des(;ribed  above.  In  addition,  the  vault  should  be  pro- 
vided with  a  ventilating  pipe,  carried  up  well  above  the  roof.  This  is  best 
of  galvanized  iron,  but  may  be  of  wood  if  perfectly  tight.  The  doors 
opening  into  the  vault  should  bo  made  tight  with  list  or  weather  mould- 
iag,  and  all  crevices  cemented  up.  If  this  is  thoroughly  done,  there 
will  be  a  pretty  constant  current  of  air  downward  through  the  seats, 
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tlK'iic'C  ii|i  throuKli  tlie  nliaft  iiit4i  the  atuioHpliere,  and  no  odor  will  be 
percoivtil  t»\f n  ilirectl.y  over  the  seat.  The  t«i>  of  the  ventilating'ahaft 
should  be  iirotf'cted  l),v  a  cap  if  higher  roofs  about  it  are  likelj  to  cause 
down  drauf^btii.  fjuleiw  the  vault  is  tight,  no  ventilatiou  will  prevent 
st«nch  froui  the  saturated  soil  around  it. 

ACOUSTICS. 

The  diiiiensionH  of  school-rooms  are  generally  fixed  by  other  conaid- 
eiatioriH,  but  «oiii«'  iittvntion  may  be  paid  to  acoustic  quality  witbont 
detrimeut  to  tlie  other  uses  of  tlie  building. 

The  most  common  mistake  is  in  making  the  room  too  higb  Any 
thing  over  13  feel  is  likely  m  i  room  not  over  40  feet  square  to  cause 
that  confusion  of  ^nllllds  and  echoeb  whiih  constitutes  what  la  called  a 
"noisy"  room.  Twohe  fttt  is  still  tietter  as  to  this  point.  Painted  or 
imi)er\'ious  walls  also  promote  eiho  and  uoisine»s,  and  the  dampness  of 
fresh  plaster,  i^hisiiir,  its  ]>ores  like  paint,  often  causes  the  same  nnpleas 
ant  effettt,  which  li(»nL\er  disappears  "vs  the  wall  dries  out 

Little  can  l>e  done  to  cure  such  a  rmnii,  if  ongiiiallj  wrongly  pro- 
portioned, exce]»t  putting  in  i  new  ceibn^  hung  below  the  old 

Occjwionally  echoes  from  the  blink  end  walls  tu  w  annoj  teachei-s  or 
acholiirs.    Homethni^  m%\  be  done  to  rcmed>  this  b\  hanging  maps  or 
any  sott  elastic  sinHLiiice  against  tin.  oflending  wall      If  desks  are 
placed  next  the  side  w^lls,  which  should 
never  Iw  the  citse,  tin  i-c  ib  >erv  likeh  to  1 1 
an  indistinctness  of  souikI  there   from  tli 
intermingling  of  sound  wu\c8  transmit!    I 
at  different  vcIiKnlits  thiouf,h  the  air  m  1 
along  the  solid  sub  tuice  ind  retieitedfn  m 
the  n'ar.    This  cjin  be  pirtl\  remedied  1  \ 
cutting  oft'  tlni  ifjir  angles  of  the  room  1  ^ 

a  board  set  ill  the  (  >inii    is  it  \,  but  tin  g^     ^  nr  *7l 

desks  should  be  iiio\ed  aw  i\  trom  the  walls  ^^/^^ 
(Fig.  71.) 

ATTKACTIVKNBSS   AND  ECONOMY   IN  BUILDING. 

Thesi'  two  qimlitics  iire  perhaps  not  altogether  compatible,  at  least 
not  in  their  highest  development;  but  it  is  rare  to  find  any  boilding 
which  (loes  not  show  some  sa<!rifl«!e  to  appearance,  and  with  care  and 
knowhMlge  little  exi)eiidituni  is  nee<letl  to  secure  some  measure  of  pict- 
uresque lieanty.  Kor  this,  however,  the  first  requisite  is  good  construe- 
tioii.  Elaboration  of  detiul  only  adds  to  the  repulsiveness  of  a  structnre 
tainted  with  pn^nature  decay.  To  begin  with  fhime  structures,  all 
woodwork  should  be  kept  from  contact  with  earth,  and  even  when 
brought  into  juxtai>osition  with  masonry  should  be  well  painted  to  repel 
the  inevitable  dauipncss.  The  end  grain  of  timber  needs  most  to  be 
protected,  and  the  tenons  of  beams  framed  into  gilders.    The  end  joiDts 
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of  dapbouds,  especially  where  tbey  abat  against  a  easinge  or  corner 
boards  and  all  similar  points,  may  vith  great  advantage  be  coated 
irith  paint  before  the  parts  are  brought  together.  This  will  prevent  the 
ai»inging  oat  of  clapboards  or  siding  at  ends  through  the  breaking 
away  by  incipient  rotting  of  the  wood  around  the  nails  in  those  places, 
Which  BooD  disflgnres  buildings,  not  well  cared  for.  In  the  same  way, 
plank  walks  and  outside  woodwork  will  keep  Id  good  condition  much 
longer  if  the  ends  of  the  planks  are  painted. 

Another  important  though  commonly  neglected  point  is  the  nse  of 
galvanized  nails  for  putting  on  clapboards  and  outside  finish.  The 
usual  way  is  to  employ  ordinary  nails  and  "set  in"  the  heads  far  enough 
to  allow  a  little  putty  to  be  daubed  over  them  before  painting  the  second 
coat.  This  keeps  the  water  out  tilt  the  builder  gets  his  pay.  Soon  after- 
irards  the  continual  shrinking  and  swelling  of  the  boards  by  the  ricis- 
dtudes  of  weather  open  a  little  crack  around  th«  putty,  through  which 
moistare  penetrates,  to  exude  again,  leaving  a  rusty  streak  below  e\'er)' 
naU  hole.  In  dwelling-houses  painted  every  five  years  or  so,  this  is  less 
important,  but  neglect  must  be  assumed  to  be  the  normal  condition  of 
school-houses,  and  its  evil  effects  must  be  provided  against  so  far  as  prac- 
ticable in  the  first  place. 

All  other  points  of  strength  and  quality  of  material  should  be  well 
looked  after.  Outt«r  irons  should  not  be  over  30  inches  apart;  shingles 
should  not  show  more  than  one-third  their  length  to  the  weather;  clap- 
boardu  6  inches  wide  should  lap  at  least  IJ  inches;  the  tops  of  door  and 
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window  casings  should  be  rebated  or  flashed  with  sheet  lead  to  prevent 
the  entry  of  water  over  them;  door  and  window  stools  should  pitch 
sharply  to  throw  water  quickly  ofT;  and,  as  a  rule,  eaves  should  bava 
considerable  projection,  a  matter  of  importance  in  promoting  the  dryness 
ni'OM  boildiug. 
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It  is  very  connnon  to  diapense  with  gntters  in  small  mral  buildings; 
but  tlie  constant  drippiag  of  eaves  witiiuat  them  wears  awa;  tlie  gn/m 
in  an  irregular  and  uutidy  line  arouud  tbe  edifice. 

If  the  coDStTaction  is  j  udicioug  and  the  materials  are  good  and  used  with 
due  regard  to  their  properties,  not  trying  to  bend  straight  clapboards 
around  circular  projections  or  to  glue  ui>  narrow  boards  into  fictitious 
panels  of  immoderate  size,  little  is  necessary  to  satisfy  the  eye  at  lea^t. 
By  painting  in  a  variety  of  tints,  a  wide  field  is  opened  for  giving  inter- 
est to  the  plainest  stractore. 


no.  73. 


To  begin  with  the  most  humble  efforts  at  color  decoration,  a  pleasant 
harmony  may  bo  obtained  by  leaving  the  shingles  and  siding  boards  of 
a  frame  structure  unpainted,  covering  only  the  comer  boards  and  '*  finish  " 
with  light  red.    The  mineral  reds  |   .  i   l 

answer  well,  if  brightened  with  yel-    ]  |  |  |  | 

low  ochre,  and  are  cheap.  Doors 
should  have  red  panels  and  un- 
painted stiles,  or  vice  versa.  Where 
the  windows  are  numerous  and  tbe 
finish  work  forms  a  comparatively 
large  proportion  of  the  surface, 
great  picturesqueness  may  be  given 
by  painting  the  siding,  leaving  cas- 
ings, comer  boards,  belts,  and  roof 
plain.  (Pig.  72.)  The  harmony  of 
gray  and  piuk  or  rose  color,  which 
a  few  months  of  weathering  gives 
the  work,  is  peculiarly  pleasant 
'  when  treated  in  the  latter  mode. 

In   order  to   manage   tbe   color 
effect  nicely  with  auy  combination    |  FIG. 74. 
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of  tints,  it  is  often  desirable  tobreakiipaHurfacowliicb  would  otherwise 
give  too  large  a  masH  of  one  shaile  by  belts  or  baatlH  in  various  patterns. 
These  may  be  readily  and  cheaply  miule  by  putting  boards  directly 


Fig.  73. 


over  the  shingles  or  clapboarding.  In  this  way  there  will  be  no  need  of 
"grafting"  or  flashings,  whinh  arc,  iifcesKary  where  the  baiiils  are  nuile«l 
on  the  under  Iwardiiig  and  shingled  or  claplKiardtMl  up  to  in  the  com- 
mon  way,  and  the  effect  is  if  anything  rather  in  favor  of  the  cheaper 
mode,  wliich  gives  more  projectJou  than  the  other.  Fig!*.  73,  74,  and  75 
give  a  variety  of  suggestions. 

A  little  iugeiiiiity  will  secure  much  beauty  with  two  colors,  the  prin- 
cipal ]>Dint  being  to  avoid  heavy  masses  of  iinbrnkcu  tint.  E^-erj'  oi>- 
portiinity  sliould  1)6.  seized  for  changing  ft'om  one  color  to  tlie  other,  es- 
pecially about  porches  and  balustrades,  wliich  denmnd  delicate  treat- 
ment. 


I       I       I       I       I       I       I,    II    „l       1,1        I, j, J       I       1,1 


Fro.  76. 

It  will  often  be  found,  however,  that  the  porch  detail  is  too  small  for 
the  rest  of  the  building,  which  looks  heavy  and  clumsy  by  contrast     lu 
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this  case,  a  coiTOHi>onding^  delicacy  may  be  suggested  in  the  main  por- 
tion by  a  narrow  belt  or  two,  or  a  row  of  shingles  with  cut  ends  maybe 
carried  around  it,  and  the  intervals,  being  painted  of  a  different  color, 
will  present  a  chain  of  colored  points,  restoring  smallness  of  scale  and 
"  preciousness  ^  to  the  whole.    (Fig.  76.) 

Where  the  whole  of  the  outside  woodwork  is  painted,  the  best  effect 
will  be  found  in  employing  three  or  four  different  colors.  One  of  these 
should  always  in  the  country  be  an  olive  or  brownish  green,  to  recall 
and  as  it  were  tie  the  building  down  to  the  general  surfiEkce  of  grass  and 
earth  about  it.  The  other  tints  may  be  varieties  of  tiie  same  green, 
made  by  modifying  it  with  blue,  yellow,  or  brown.  This,  with  the  roof 
painted  a  brownish  red,  using  any  of  the  red  mineral  pigments  now  in 
the  market,  will  give  a  pleasant  effect,  esx)ecially  if  touches  of  red  are 
introduced  at  different  points  in  the  mass  of  green,  as  on  window  sashes, 
brackets,  ends  of  rafters,  panel  mouldings  of  doors,  turned  work,  &c. 
If  a  more  lively  impression  upon  the  eye  is  desired  the  indisx)ensable 
olive  green  may  be  boldly  associated  with  the  red  and  violet,  which  will 
complete  the  full  color  scale. 

It  is  said  by  some  oculists  that  the  retina  of  the  eye  is  composed  of 
three  layers  of  nerve  substance,  one  of  which  responds  to  green  rays, 
another  to  red,  and  the  third  to  violet  White  light,  in  which  all  the 
rays  are  contained,  calls  the  whole  of  the  retina  into  action ;  colored 
light,  on  the  contrary,  excites  only  its  special  layer,  leaving  the  others 
quiescent.  Hence  it  follows  that  in  observing  party-colored  objects  the 
optic  nerve  is  more  or  less  unequally  brought  into  action,  and  in  conse- 
quence unpleasantly  affected,  according  as  the  proportions  of  the  vari- 
ous hues  depart  from  or  approach  that  proportion  which  would  stimu- 
late the  three  sensitive  layers  equally.  When  this  proportion  is  reached, 
whether  by  pure  colors  or  subtle  mixtures,  the  eye  experiences  a  sensa- 
tion of  rest  and  satisfaction.  This  is  what  is  meant  by  the  teom  ^<  color 
harmony."  Just  what  are  the  relative  proportions  and  the  shades  of 
color  which  constitute  i)erfect  harmony  we  cannot  yet  say.  In  general, 
if  the  three  quasi  primary  colors,  red,  green,  and  violet,  are  presented 
of  equal  intensity  and  in  equal  areas,  the  eye  will  be  roughly  satisfied. 

For  our  purpose,  the  violet  may  be  represented  by  the  dark  "  slate 
paints''  sold  for  putting  on  roofs,  modified  by  admixture  of  other  pig- 
ments if  desii*ed.  The  green  should  be  of  an  olive  cast  and  the  red  may 
be  any  warm  ochrey  color  not  too  dark.  The  red  is  likely  to  be  the 
most  intense  of  the  three ;  if  so,  it  must  present  proportionately  less 
surface,  and  in  the  same  way  the  area  of  the  other  colors  must  be  in 
inverse  proportion  to  their  intensity  to  keep  the  balance  right.  Some 
ingenuity  will  be  required  in  managing  the  colored  surfaces.  The  roo^ 
if  it  shows  about  one-third  of  the  total  visual  area,  may  be  painted  with 
the  slate  col6r  at  once.  If  it  shows  more,  the  violet  should  be  lightened 
or  modified ;  if  less,  intensified.  To  divide  the  red  and  green  equally, 
excuses  must  be  sought  for  painting  gables,  for  coloring  the  wall  beneath 
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a  belt  differently  from  that  above,  showing  doors  with  red  panels  in 
green  framework,  and  so  on.  In  case  of  necessity,  the  red  can  be  so 
intensified  with  vermilion  that  its  area  may  be  made  relatively  small. 
Endless  combinations  will  suggest  themselves  to  any  one  who  once  un- 
derstands the  simple  principles  from  which  he  should  work. 

More  complex  harmonies  may  be  tried  in  reserving,  say,  a  portion  of 
the  green,  separating  it  into  blue  and  yellow,  and  with  these  decorating 
prominent  points ;  or,  by  keeping  the  green  of  a  bluish  cast,  enou^ 
free  yellow,  so  to  speak,  will  be  liberated  to  enliven  gables  or  similar 
points.  It  is  safest,  however,  to  experiment  with  the  tints  rather  sub- 
dued. 

Inside  the  building,  decoration  must  necessarily  be  restrained.  The 
ennobling  frescoes  of  battle  scenes  and  deeds  of  heroism  which  some 
wish  to  see  on  school  room  walls  are  hardly  for  our  day ;  the  best  we 
can  hope  for  will  be  coarse  maps  or  diagrams.  Ceilings  should  be  white, 
for  the  sake  of  their  reflected  light.  Floors  and  wood  work*  offer  some 
opportunity  for  picturesque  effect.  The  former,  in  the  districts  where 
black  walnut  is  abundant,  may  at  trifling  expense  be  laid  with  alternate 
strips  of  this  and  a  lighter  wood,  pine  or  spruce.  Refuse  walnut  may 
be  used,  white  sap  not  being  a  serious  defect  for  this  purpose.  The  floor 
should  be  laid  without  a  border,  which  cannot,  unless  special  prepara- 
tion is  made  for  it,  be  nailed  firmly  enough  for  school-house  wear. 

In  a  similar  manner,  doors  and  wainscot  may  have  panels  of  one  wood 
and  framing  of  another.  White  wood  (tulip  or  basswood)  panels,  in 
pine  or  spruce  framing,  look  well ;  if  oiled,  they  quickly  turn  to  a  brown 
shade.  Cap  mouldings  of  wainscots  may  be  dark  wood  and  panels  or 
other  members  may  be  painted,  leaving  the  remaining  parts  natural  or 
of  a  different  color.  Bronze  green  framing  may  have  Indian  red  panels, 
or  vice  versa,  and  so  on.  All  these  things  help  to  "  dress  up"  a  room, 
and  though  too  violent  for  private  dwellings  they  are  not  so  for  a  school- 
house  and  do  much  to  keep  it  looking  bright  and  fresh  without  increas- 
ing its  cost. 

Brick  buildings  need  less  exterior  decoration ;  massiveness  is  their 
proper  quality,  and  whatever  increases  the  impression  of  this  helps  the 
effect  of  the  building.  Eeveals,  that  is,  the  sides  of  the  window  and  door 
recesses,  should  be  deep.  For  instance,  in  a  16-inch  hollow  wall  it  is 
possible  either  to  put  the  window  frame  near  the  inside  of  the  wall, 
leaving  12  inches  of  brick  surface  to  form  the  outer  part  of  the  recess, 
or  to  set  the  frame  only  4  inches  back  from  the  general  wall  surface,  in 
which  ca«e  there  will  be  a  considerable  interior  reveal,  to  be  plastered 
or  lined  with  wood.  Of  these  two  modes,  the  former  has  much  the  bet- 
ter appearance. 

With  brick  or  stone  walls  a  peculiarly  picturesque  and  pleasant  effect 

is  given  by  using  tiles  for  roof  covering  instead  of  slates  or  shingles. 

Those  made  at  Akron,  Ohio,  by  Merrill,  Ewart  &  Co.,  have  projecting 

lips,  which  much  improve  the  tightness  of  the  roof  laid  with  them. 
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Without  some  such  device  ordinary  tile  roofs  will  admit  dry,  drifting 
snow,  unless  made  of  very  steep  pitch,  but  it  is  safe  to  use  them  where 
only  rain  is  to  be  feared. 

It  is  very  fashionable  in  England  to  paintthe  woodwork  of  brick  build- 
ings— sashes  and  frames  of  windows,  doors,  and  balustrades — white,  and 
the  effect  is  pleasant.  The  sash  bars  are  made  quite  thick — seven-eighths 
of  an  inch,  instead  of  the  five-eighths  usual  with  us — to  avoid  the  spider 
web  look  of  the  lines,  and  small  lights  are  used.  In  some  cases  the 
frames  and  sashes  are  even  gilded,  so  there  is  no  want  of  example  for 
the  exercise  of  fancy  in  decoration  of  this  kind.  Pigs.  77,  78,  and  79 
show  different  modes  of  treating  the  model  plan.  Fig.  80  shows  a  small 
English  school-house  recently  built. 

SPECIFICATIONS  AND  CONTRACTS. 

It  only  remains  to  suggest  models  for  specifications  and  contracts 
which  shaU  be  suitable  for  ordinary  cases.  To  present  a  separate  model 
for  each  kind  of  building,  brick,  stone,  and  wood,  is  unnecessary ;  any 
one  can  make  the  requisite  changes  to  suit  a  given  specification  to  one 
or  the  other  construction.  Wliat  seems  most  essential  is  that  the  model 
shall  include  cUl  that  is  need^  for  a  particular  building.  Then,  for  a 
structure  of  the  same  kind,  the  specification  can  be  adopted  entire,  with 
assurance  that  there  is  nothing  omitted,  and  for  one  of  a  different 
sort  the  completeness  of  the  model  will  help  to  caU  attention  to  all  the 
points  which  need  modification. 

In  the  same  way,  in  regard  to  contracts,  there  is  much  less  danger 
that  an  intelligent  committee  or  superintendent  will  be  unable  to  mod- 
ify a  given  form  to  adapt  it  to  various  circumstances  than  that,  if  the 
model  before  them  is  too  general  or  incomplete,  as  such  models  usually 
are,  they  will  not  be  able  from  their  own  experience  to  supply  those 
numerous  clauses  and  conditions  for  want  of  which  serious  trouble  may 
afterward  arise. 

It  seems  best,  therefore,  to  give  a  fiill  specification  for  an  ordinary 
frame  structure  of  the  best  and  most  thorough  kind ;  such  a  one  a.s  an 
architect  desirous  of  saving  his  employers  from  bills  of  extras  would 
think  it  necessary  to  use.  Following  this  is  a  form  of  contract  which, 
though  much  longer  than  the  agreements  that  are  frequently  used,  is 
as  condensed  as  it  can  be  without  leaving  out  clauses  which,  though  in 
nine  cases  out  of  ten  needless,  the  tenth  time  bfecome  of  great  impor- 
tance. It  is  the  essence  of  a  good  contract  that  it  shall  leave  no  con- 
tingency unprovided  for.  Long  experience  has  shown  that  aU  the 
emergencies  contemplated  in  this  model  are  liable  to  occur,  and  it  is  for 
the  benefit  both  of  builder  and  owner  to  have  their  rights  and  duties  in 
such  cases  defined  beforehand,  so  that  no  apology  is  needed  for  the 
length  of  the  document.  It  will  rarely  be  necessarj'  to  call  in  a  lawyer 
to  draw  uj)  such  papers,  unless  some  very  unusual  stipulation  is  to  be 
introduced. 

329 


RURAL   SCHOOL   ARCHITECl  UKB. 


94  CIBCULABS   OF   INFORMATION   FOB   1860. 

MODEL  FOR  SPECIFICATIONS. 

Ma8on?s  specification  for  school-home  to  he  built  for  the  inhabitants  of  the 

town  of  X  on  their  land  on  Y  street. 

Excavation. — Excavate  the  cellar  to  a  uniform  depth  of  3J  feet  below 
the  highest  point  of  the  ground  which  the  building  covers,  making  the 
excavation  8  inches  wider  aU  around  than  the  outside  of  foundation 
walls,  as  marked  on  plan ;  excavate  trenches  for  all  walls  and  piers  2 
feet  below  cellar  bottom ;  excavate  trench  4  feet  deep  and  100  feet  long 
for  drain  pipe ;  and  excavate  for  setting  posts  of  porch  4  feet  deep,  and 
for  cesspool  as  shown  on  plan.  Separate  the  loam  and  stack  by  itself 
where  directed,  and  dump  the  other  earth  from  the  excavations  wher- 
ever directed  within  200  feet  of  the  building.  Excavate  for  bulkhead 
to  cellar.  Eefill  about  cellar  walls  with  gravel.  Refill  around  cesspool 
and  posts.  Level  and  grade  neatly  about  the  building  as  directed,  and 
put  the  loam  on  top.  Clear  away  and  remove  all  rubbish  and  leave  the 
ground  in  good  order. 

Blasting. — If  any  blasting  should  be  necessary  for  excavating  the 
cellar  as  above  spexjified,  seVen  cents  (more  or  less)  per  cubic  foot  will 
be  allowed  by  the  town  for  blasting  and  removing  the  stone,  and  all  the 
stone  so  removed  which  may  be  suitable  shall  be  used  in  building  the 
cellar  walls,  and  for  all  stone  so  taken  from  the  cellar  and  used  in  the 
walls  the  town  shall  be  credited  at  the  rate  of  seven  cents  (more  or  less) 
per  cubic  foot. 

Drainpipe. —  Furnish  and  lay  in  the  best  manner  from  cellar  wall  to 
cesspool  100  feet  of  first  quality  {Portland,  Akron  Scotch)  6-inch  glazed 
earthenware  drain  pipe,  to  be  jointed  with  clear  fresh  Portland  cement 
and  the  joints  scraped  smooth  inside  as  laid;  all  uniformly  graded. 
Leave  the  line  of  pipes  open  until  inspected  and  approved,  then  refill 
the  trench  with  earth,  the  last  12  inches  of  filling  to  be  loam. 

Foundations. — ^All  the  lime  used  in  the  mason  work  to  be  No.  1  extra 
Bockland,  Bockport,  or  Thomaston  (Canaan,  Olen^s  Falls,  &c.),  and  all 

cement  to  be  fresh  Eosendale  {Akron,  Louisville,  Portland)  of  the 

brand.  « 

Walls. —  Furnish  all  materials  and  build  cellar  waU  as  follows :  Put 
first  into  the  trenches  18  inches  in  depth  of  quarry  chips  or  broken  stone, 
dry,  and  upon  this  build  the  walls  18  inches  thick  in  ledge  stone  laid 
in  mortar  made  with  lime  and  cement  in  equal  parts  and  dean  sharp 
sand  in  proper  proportion;  the  wall  to  be  well  bonded,  the  joints  filled 
with  mortar,  and  the  whole  trowel  pointed  outi^ide  and  inside  the  whole 
height.  Set  the  best  face  of  the  stones  outside,  both  above  and  below 
ground.  Set  footing  stones  for  piers  and  chimneys.  Build  bulkhead 
walls  of  stone  in  cement  mortar,  neatly  faced.  Bed  the  sill  of  the 
building  in  cement  mortar,  and  bed  and  point  up  around  frames  of  base- 
ment windows. 

Cesspool^ — Build  a  tight  bnc|^  circular  cesspool  5  feet  inside  diameter 
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and  5  feet  deep  below  spring  of  arch,  the  walls  to  be  8  inehes  thick,  of 
hard  brick  in  cement.  Dome  over  the  top  4  inches  thick,  and  lay  the 
bottom  4  inches  thick,  all  of  hard  brick  in  cement.  Leave  manhole  20 
Inches  in  diameter,  and  cover  with  a  3-inch  bluestone  2  feet  square,  with 
hole  cut  in  the  top  and  iron  grating.  Build  in  the  overflow  and  inlet 
pipes.    Carry  overflow  to  small  drj*  well. 

Brick-work :  Piertt, — Build  (four)  piers  in  cellar,  12  by  12  Inches,  to 
under  side  of  girders,  of  hard  brick  in  mortar  made  with  equal  parts  of 
lime  and  cement. 

Chimneys, —  Build  chimneys,  as  shown  on  drawings,  of  hard  brick  in 
lime  mortar  to  under  side  of  roof  boarding,  above  roof  tio  be  selected 
brick  in  mortar  made  with  one  part  cement  to  two  parts  clean  sharp 
sand  (no  lime),  and  the  four  upjier  courses  to  be  laid  in  clear  cement ; 
all  withs  to  be  4  inches  thick,  bonded  into  the  walls,  and  all  flues 
carried  up  separately  to  the  top.  Plaster  every  flue  inside,  brushing 
the  mortar  smooth  with  a  wet  brush,  and  the  outside  of  the  chimney  to 
under  side  of  roof  boarding. 

Provide  and  set  iron  thimbles  and  cover  for  stove  pipe  {furnace)  and 
two  20  by  30  Creamer's  ventilating  registers,  black  japanned,  with  cords, 
&c.,  complete. 

Lay  three  courses  of  rough  brick  in  mortar  between  the  beams  on  top 
of  silL 

PUutering:  Cellar  ceiling. —  Lath  and  plaster  the  cellar  ceiling  one 
coat,  smoothed. 

Back  plastering, — Back  plaster  the  outside  walls  from  sill  to  under  side 
of  plate,  between  the  studs ;  the  laths  to  be  nailed  to  vertical  strips  or 
laths  put  on  the  inside  of  the  boarding. 

Ttoo  coat  work. — Lath  and  plaster  two  coats  in  the  best  manner  all 
other  walls  and  ceilings  except  in  woodshed,  carrying  tlie  plaster  to  the 
floor  everywhere.  Laths  to  be  seasoned  pine  or  spruce,  laid  f  inch  oi>eu, 
and  breaking  joint  every  six  courses  and  over  all  door  and  window 
heads.  The  first  coat  of  plasty  to  be  of  extra  (Rockland)  lime  and  clean, 
washed,  sharp  sand,  and  well  mixed  with  long  hair.  The  lime  is  to  be 
slaked  separately  at  least  seven  days  before  mixing  with  the  sand  and 
hair.  The  first  coat  to  be  well  trowelled,  straightened  with  a  straight 
edge,  and  made  perfectly  true,  and  brought  well  up  to  the  grounds. 
The  skim  coat  is  to  be  made  with  extra  {Rockland)  lime,  slaked  at  least 
seven  days  before  mixing,  and  washed  (beach)  sand,  and  well  floats. 

l*oint  up  with  lime  and  hair  mortJir  around  window  and  door  frames ; 
patch  up  and  repair  all  the  plastering  at  the  completion  of  the  building, 
and  leave  all  perfect. 

Carpenter^s  specifications^  &c.:  Scantlings. — Sill  6  by  6  (oreosoted  by 
Hayford  Wood  Preserving  Comjyany)^  well  painted  on  the  under  side. 
Plate,  4  by  4 ;  corner  posts,  4  by  G ;  window  studs,  3  by  4 ;  door  studs, 
4  by  4 ;  all  other  studding,  2  V)y  4 ;  Ki  inches  on  centres.  Braces,  IJ  by 
4,  gained  in  on  the  outside  of  the  studding.    There  will  be  one  6  by  X^ 
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,  girder  through  the  middle  of  the  building,  and  the  floor  beams  will  be 
all  2  by  8  (2  by  9),  (2  by  10),  16  inches  on  centres,  notched  down  4  inches 
on  the  sill  and  1  inch  on  the  girder.  Rafters  2  by  8  (2  by  9),  (2  by  10),  20 
inches  on  centres,  every  pair  of  rafters  to  be  tied  at  the  foot  with  1  J-inch 
plank  at  least  8  inches  wide.  (If  space  is  gained  overhead  by  putting 
the  ties  part  way  up  the  rafters  these  must  be  2  by  10  or  2  by  12.)  Hip 
and  vaUey  rafters  2  by  12  (3  by  12),  (3  by  14).  All  rafters  to  be  notched 
on  the  plate  and  spiked.  Bridge  the  floor  with  two  rows  of  double  her- 
ringbone crossbridging. 

Cornice. — Form  cornice  as  shown  on  drawings,  with  gutter  all  around 
the  building,  and  two  (four)  3-inch  patent  expanding  galvanized  iron 
conductors  where  directed,  with  2-inch  lead  goosenecks  and  quarter- 
turn  at  foot  of  each.   Joints  in  gutters  to  be  made  tight  with  sheet  lead. 

Roofing, — Cover  the  roof  with  hemlock  (spruce)  (pine)  boarding,  planed 
one  side  to  an  even  thickness,  and  two  thicknesses  of  pine  tarred  ( Vir* 
ginia  rosin  sized)  (asphaltedy  Beaver  brand)  felt  paper. 

Shingles. —  Shingle  with  good  sawed  pine  (sawed  or  shaved  cedar)  [sawed 
shingles  rot  sooner,  but  hold  paint  better]  shingles  laid  4^  inches  to  the 
weather  and  put  on  with  two  galvanized  (Swedes  ir<m)  nails  to  each 
shingle. 

Roofing  with  slate. —  Cover  the  roof  with  matched  pine  boards^  planed 
one  sidcj  two  thicknesses  pine  tarred  paper^  and  slate  with  best  eastern 
(Pea^ihbottom)  (Chapman^ s)  ( Vermont  green)  (red)  slate  not  over  8  by  16,  laid 
with  3  inches  lapj  and  nailed  with  two  galvanized  (patent)  nails  to  each  slate. 

Flashings. — Cut  channels  in  brick  work  of  chimney  and  cement  in 
wide  flashings  of  4-pound  lead ;  shingle  in  (sUUe  in)  wide  zinc  flashings 
in  valleys,  and  warrant  all  tight  for  one  year.  (Cover  ridge  of  slate  roof 
with  A'pound  leadj  and  slate  in  wide  flashings  on  hips.) 

Outside  finish. — Make  finish  and  outside  ornamental  work,  porch,  &c.y 
all  of  clear,  seasoned  pine,  according  to  detail  drawings. 

Walls. — Inclose  the  walls  with  hemlock  boards  (pine  or  spruce)  planed 
one  side  to  an  even  thickness,  and  two  thicknesses  of  good  felt  (eane 
fibre)  paper,  breaking  joint,  and  cover  with  sap  extra  pine  clapboards, 
4^  inches  to  the  weather  (edge  sprung  boards)  (matched  or  rebated  boards) 
(shingles)y  all  nailed  with  galvanized  nails  to  every  stud. 

Casingsj  &c. — Casings  and  oornerboards  1^  inches  (})  thick.  The  top 
of  all  casings  to  be  rebated  and  the  under  side  of  window  siUs  ploughed 
to  receive  clapboards  or  shingles. 

Porches. — Porches  to  stand  on  cedar  (locust)  (creosoted  spruce)  posts,  4 
feet  in  the  ground.  Floors  framed  with  2  by  8  beams,  and  covered  with 
matched  J-inch  Georgia  pine  boards,  well  nailed  and  edge  rounded.  FiU 
in  beneath  with  ^-inch  boards  jig-sawed  as  per  detail  drawing.  Eoof  to 
have  2  by  4  rafters,  with  roofing  as  for  main  roofs,  and  ceiled  underneath 
with  J-inch  matched  and  beaded  sheathing  not  over  4  inches  wide,  as 
shown  on  drawings. 
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Outside  st^8. — Make  outside  steps  with  J-inch  pine  risers  and  l^inch 
€leorgia  pine  treads,  with  rounded  nosings  returned  at  the  ends,  all  sup- 
IK>rted  on  2  by  12  inch  strings,  12  inches  on  centres,  the  outer  strings  to 
be  planed,  and  the  foot  of  the  strings  to  abut  on  a  4  by  4  piece,  sup- 
IK>rfed  by  two  cedar  (looustj  &c.)  posts,  4  feet  in  the  ground.  Make 
bulkhead  to  cellar  with  plank  steps  on  plank  strings,  and  cover  of 
matched  boards,  battened,  hung,  and  made  tight. 

Imide  flooring. — Woodshed  to  have  single  floor  of  planed  2-inch  plank. 
Other  inside  flooring  to  be  double;  under  floor  of  planed  hemlock 
(second  quality  pine  or  spruce)  boards  and  upi)er  floor  of  thoroughly 
seasoned  and  kiln  dried  first  quality  J^  matched  Georgia  pine,  not  over  4 
inches  wide,  laid  in  courses,  breaking  joint  every  course,  thoroughly 
strained,  and  well  blind  nailed  to  every  beam;  all  to  be  well  smoothed 
and  scrubbed  at  the  completion  of  the  building.  Put  felt  paper  between 
upper  and  under  floor.    {Single  floor  of  IJ  matched  Georgia  pine.) 

Grounds  and  furring. — Put  on  grounds  for  f-inch  plastering  and  beads 
on  all  angles.  Gross  fur  the  ceiling  with  1  by  2  strips,  12  inches  on 
centres. 

Partitions. — Partitions  to  be  set  with  2  by  4  studs,  16  inches  on  cen- 
tres, well  straightened  before  plastering,  and  bridged  once  with  angular 
plank  bridging.    Truss  partitions  where  required. 

Inside  flnish. — The  inside  finish  to  be  all  of  first  quality  Indiana  calico 
ash  {Michigan  ashj  Eastern  broum  ashy  oak^  eherryj  black  wal/nuty  pine^ 
whitewood). 

Wainsoot — Make  panelled  wainscot  around  main  and  class  rooms  and 
vestibules,  as  shown  on  drawings,  in  long  horizontal  panels,  2  feet  high 
under  blackboards,  4  feet  high  elsewhere.  Framing  to  be  bevelled.  Put 
cap  with  trough  as  shown  under  blackboards. 

Sheathing. — Sheathe  dressing-rooms  and  lavatories  4  feet  high  with 
1-inch  matched  and  beaded  vertical  ash  sheathing,  not  ov^  4  inches 
wide,  finished  with  neat  bevelled  cap. 

Put  on  wainscot  and  sheathing  before  the  upper  floor  is  laid,  and  allow 
i  inch  extra  below  floor. 

Architraves. — All  doors  and  windows  to  have  |-inch  by  4-inch  plain 
board  mitred  arohitrates  of  ash,  with  bevelled  edges. 

Stool  caps. — The  ci^ping  of  wainsoot  will  ron  in  to  ftmn  stool  cap  of 
windows. 

Doors. — Outside  doors  to  be  6-panel  as  per  detf^l  drawings.  If  inches 
thick,  of  best  seasoned  clear  pine,  with  bevelled  firaming,  but  no  mould- 
ings. All  other  doors  to  be  1^  inches  thick,  6-pan^ed,  with  flush  mould- 
ings, all  of  seasoned  pine  {veneered  with  ash  hoih  sides). 

All  doors  to  have  rebated  and  beaded  plank  firames  of  ash,  and  hard 
wood  {Georgia  pine  or  cherry)  thresholds  {saddles) j  and  bU  do<Hr8  Biod 
finish  to  be  of  the  best  stock  and  kiln  dried. 

Windows. —  Six  cellar  windows  to  have  rebated  plank  frames  and  1^ 
inch  pine  sash  hinged  at  top,  with  hook  and  staple  to  keep  it  open,  and 
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iron  batten  fastening.    Make  in  addition  two  frames  without  sash  for 
cold  air  box  to  furnace,  and  cover  with  strong  wire  netting. 

All  other  windows  to  have  boxed  frames  with  pockets,  hard  pine  or 
cherry  beads  and  pulley  styles,  2-iuch  sills  pitching  1^  inches,  If-inch 
clear  pine  sashes  in  lights  as  shown,  all  double  hung  with  good  pulleys 
with  cap  over  the  top  and  galvanized  face,  best  unbleached  hemp  cord 
and  iron  weights,  accurately  bahuiced.  Inside  beads  of  ash,  put  on  with 
blued  screws. 

Wardrobes. — Fit  up  wardrobes  with  shelves,  hooks  on  strips,  shoe 
boxes,  &c.,  as  directed.  Fit  up  washbowl  in  each,  without  cupboard 
beneath.  Fit  up  water  closets  with  whitewood  (tuUp  or  bass  wood)  seats 
to  be  hung  with  brass  butts  and  screws  and  riser  screwed  on.  Plough 
the  sheathing  into  top  of  seat.  Make  earth  boxes  and  apparatus  com- 
plete as  directed. 

Miscellaneous. — Make  cold  air  boxes  as  directed;  cut  holes  for  regis- 
ters, and  cut  as  required  for  plumbers  and  furnace  men.  Assist  the 
other  workmen. »  Make  coal  bins  in  woodshed.  [Cold  air  boxes  are  best 
made  of  galvanized  iron.] 

Hardware. — All  doors  to  be  hung  with  4  by  4  japanned  acorn  fast 
joint  butts,  put  on  with  blued  screws. 

Outside  doors  to  have  brass  face  mortise  lever  locks;  inside  doors 
bronzed  iron  face,  good  common  locks,  all  with  plated  or  German  silver 
keys  {Corbin  or  Nashua  Lock  Company^s  mdke^y  and  best  lava  knobs. 

Water  closet  doors  to  have  neat  japanned  barrel  bolt  in  addition  to 
lock. 

Windows  to  have  spring  sash  fasts,  to  cost  $2  per  dozen. 

Hooks  in  wardrobes  to  be  in  two  rows,  8  inches  apart  in  each  row,  to 
be  japanned  cast  iron,  very  stout.  Heavy  bulkhead  doors  with  strong 
strap  hinges,  with  staple  and  padlock  fastening. 

Painting:  Outside. — Paint  the  roofs  two  coats  best  English  Yeuetiaii 
red  {Rocky  Mountain  vermilUm^  Iron  clad^  Bossie)  paint  in  pure  linseed  oil 
{slate  painty  light  or  dark).  Paint  all  other  outside  woodwork  two  coats 
in  tints  as  directed,  touched  with  red  as  directed,  using  best  pure  lead 
and  linseed  oil.  Paint  sashes  three  coats,  to  finish  bronze  green  {white). 
Oil  two  coats  all  hard  wood  floors  and  outside  steps. 

Inside. —  Fill  ash  doors  and  interior  wood  work  with  wax  and  turpen- 
tine, or  patent  filler,  and  finish  with  two  coats  of  shellac  well  rubbed 
down  with  emery  cloth  and  oil.  Puttystop  after  first  coat ;  clean  off  all 
stains  and  leave  all  perfect. 

Glazing. — Glaze  in  the  best  manner  in  lights  as  shown  all  outside  sashes 
with  first  quality  double  thick  American  or  German  glass,  back-puttied ; 
dean  off  at  the  completion  of  the  building,  and  leave  all  whole  and 
perfect. 

The  carpenter  is  to  clean  up  the  building,  scrub  the  floors,  clear  away 
rubbish,  and  leave  the  building  clean. 
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MODEL  CONTRACT. 

Contract  for  building^  made  this day  of ,  in  the  year ^  by  and 

between  the  inhabitants  of  the  totcnof  Medfordy  in  the  county  of  Harrison 
and  State  of  Texas^  acting  by  their  a^gent^  William  Smithy  the  chairman 
of  the  school  committee  of  said  town^  the  same  being  thereto  lawfully  au- 
thorizedj  party  of  the  first  party  and  Thompson  &  JoneSy  of  said  Medfordy 

buUderSf  party  of  the  second  part 

• 

The  said  party  of  the  second  part,  for  himself  and  each  of  his  heirs, 
executors,  administrators,  and  assigns,  hereby  covenants  and  agrees  to 
and  with  the  said  party  of  the  first  part,  his  successors  and  legal  rep- 
resentatives, for  the  cdnsideration  hereinafter  mentioned,  to  make,  erect, 
build,  and  finish  a  school-house  fot  the  said  party  of  the  first  part  on 
his  land  on  Maple  street  in  said  Medford,  including  all  the  carpenter 
and  mason  work,  excavation  and  grading,  painting  and  glazing,  but 
exclusive  of  furniture,  and  to  furnish  all  the  materials  of  every  kind, 
labor,  scaffolding,  and  cartage  for  the  full  completion  of  the  said  build- 
ing, exclusive  of  its  furniture,  such  work  and  materials  to  be  in  strict 
accordance  with  the  drawings  and  specifications  made  by  Henry  Pratt, 
architect,  which  said  drawings  and  specifications  are  to  be  taken  and 
deemed  as  part  of  this  contract,^  and  including  all  things  which,  in  the 
opinion  of  the  said  architect,  may  fairly  be  inferred  from  such  plans  and 
specifications  to  be  intended  without  being  actually  specified,  all  the 
materials  to  be  in  sufficient  quantity,  and  where  the  quality  is  not  de- 
scribed in  the  specification  to  be  of  the  best  quality,  and  the  workman- 
ship throughout  to  be  of  the  best  quality,  and  the  whole  to  be  executed 
in  a  good,  substantial,  and  workmanlike  manner,  subject  to  the  direc- 
tions from  time  to  time  and  to  the  satisfaction  of  the  architect  (or  stiper- 
intendent)  and  the  whole  to  be  completely  finished  and  delivered  on  or 
before  the  fifth  day  of  October  next. 

And  the  said  party  of  the  first  part  hereby  promises  and  agrees  in 
coQsideration  of  the  foregoing  covenants  being  strictly  kept  and  per- 
formed by  the  said  party  of  the  second  part,  to  pay  to  the  said  party  of 
the  second  part  the  sum  of  two  thousand  five  hundred  dollars  in  two 
several  payments  as  follows:  One  thousand  dollars  ($1,000)  when  the 
outside  work  is  all  done  and  painted  one  coat  and  the  sashes  in ;  and 
the  balance  thirty-three  days'  after  the  said  building  shall  have  been 
completely  finished  and  delivered  and  accepted  by  the  said  party  of  the 
first  part,  unless  some  defect  shall  meanwhile  have  been  discovered 

^  It  18  not  necessary,  though  it  is  advisable,  that  the  drawings  and  speoificatioB* 
should  be  signed ;  all  that  is  reqaisite  is  that  they  may  be  easily  identified. 

'Any  other  number  of  days,  but  in  any  case  postponing  the  final  payment  till  a 
few  days  after  the  expiration  of  the  time  within  which  mechanics'  liens  can  be  en- 
tered against  the  building. 
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therein ;  provided  that  no  payment  shall  be  made  except  on  the  certifi- 
cate of  the  architect  or  some  other  person  thereto  aathorized  by  the 
said  party  of  the  first  part  that  the  work  for  which  such  payment  is  to 
be  made  is  properly  done  and  that  the  payment  is  due ;  said  certificate, 
however,  not  exempting  the  party  of  the  second  part  from  liability  to 
make  good  any  work  so  certified  if  it  be  afterward  discovered  to  have 
been  improperly  done  or  not  according  to  the  plans  or  specifications 
either  in  workmanship  or  materials ;  and  provided,  further,  that  prior 
to  each  x>ayment  by  the  party  of  the  first  part  a  satisfactory  certificate 
shall  have  been  obtained  to  the  effect  that  the  said  building  is,  at  the 
time  when  the  payment  is  due,  free  from  all  mechanics'  liens  and  other 
claims  chargeable  to  the  party  of  the  second  part. 

And  it  is  hereby  fhrther  a^greed,  by  and  between  the  said  parties 
hereto,  that  the  drawings  and  specifications  are  intended  to  cooperate 
80  that  any  works  shown  on  the  drawings  and  not  mentioned  in  the 
specification  or  vice  versa  are  to  be  executed  by  the  party  of  the  second 
part  the  same  as  if  they  were  mentioned  in  the  specification  and  shown 
on  the  drawings,  without  extra  charge. 

The  said  party  of  the  first  part  or  the  said  ai^hitect  {stiperintendent)^ 
with  the  consent  of  the  said  party  of  the  first  part,  shall  be  at  liberty 
to  order  any  variations  from  the  drawings  or  specifications,  either  in 
adding^ thereto  or  diminishing  therefrom  or  otherwise  however;  and  such 
variations  shall  not  vitiate  this  contract,  but  the  difference  shall  be 
added  to  or  deducted  from  the  amount  of  the  contract,  as  the  case  may 
be,  by  a  fair  and  reasonable  valuation,  and  the  architect  {supennienA- 
mt)  shall  have  power  to  extend  the  time  of  completion  on  account  of 
alterations  or  additions  so  ordered,  such  extension  to  be  certified  by 
him  to  the  party  of  the  first  part  at  the  time  when  such  order  for  alter- 
ations or  additions  is  given.  Orders  for  changes  which  do  not  affect 
the  cost  of  the  work  may  be  given  by  word  of  mouth,  but  no  order 
which  increases  or  diminishes  the  cost  of  the  work  or  affects  the  time 
of  completion  shall  be  valid  unless  given  in  writing. 

Neither  the  whole  nor  any  part  of  this  contract  shall  be  sublet  by  the 
party  of  the  second  part  without  the  written  consent  of  the  party  of 
the  first  part. 

K  the  said  party  of  the  second  part  shall  fail  to  complete  the  said 
works,  including  all  variations,  should  such  be  made,  at  or  before  the 
time  agreed  upon,  with  such  extension,  if  any,  in  the  case  of  extra  work 
as  may  have  been  made  and  certified  by  the  architect  (superintendent}^ 
then  and  in  that  case  the  said  party  of  the  second  part  shall  forfeit  and 
pay  to  the  said  party  of  the  first  part  the  sum  of  (two  to  fifteen)  dollars 
for  each  and  every  day  that  the  said  works  shall  remain  unfinished  after 
that  time,  unless  in  the  opinion  of  the  architect  (superintendent)  such 
delay  shall  have  been  due  to  causes  which  could  not  have  been  reason- 
Ably  foreseen  by  the  party  of  the  second  part  or  with  reasonable  care 
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and  diligence  avoided^  the  same  to  be  retained  as  liquidated  damages 
out  of  any  sums  that  may  th  en  be  due  or  may  thereafter  become  due  to 
the  said  party  of  the  second  part  on  account  of  his  work  and  materials 
under  this  contract. 

All  materials  shall  become  the  property  of  the  party  of  the  first  {Murt 
as  soon  as  they  are  delivered  on  the  ground. 

If  the  said  party  of  the  second  part  shall  become  bankrupt  or  insol- 
Tent  or  assign  his  property  for  the  benefit  of  creditors,  or  become  other- 
wise unable  himself  to  carry  on  the  work,  or  shall  at  any  time  for  six 
days  neglect  to  do  so  in  the  manner  required  by  the  architect  {$uperin- 
tmdent)y  or  refhse  to  follow  his  directions  as  to  the  mode  of  doing  the 
work,  or  shall  neglect  or  refuse  to  comply  with  any  of  the  articles  of  this 
agreement,  then  the  said  party  of  the  firtst  part  or  his  agent  shall  have 
the  right  and  is  hereby  empowered  to  enter  upon  and  take  possession  of 
the  premises  after  giving  two  days^  notice  in  writing,  and  thereupon  all 
claim  of  the  said  party  of  the  second  part,  his  executors,  administrators, 
«nd  assigns  shall  cease,  and  the  said  party  of  the  first  part  or  his  agent 
may,  after  using  such  other  materials  already  on  the  ground  as  may  be 
suitable,  provide  other  materials  and  workmen  sufficient  to  finish  the 
said  building,  and  the  cost  of  such  work  and  materials  shall  be  deducted 
from  the  amount  to  be  paid  under  this  contract. 

The  party  of  the  second  part  shall  be  solely  responsible  for  all  loss  or 
damage  to  the  said  works  or  any  part  of  them  until  the  whole  is  deliv- 
ered and  accepted,  loss  by  fire  alone  excepted;  he  shall  keep  his  interest 
in  the  building  at  all  times  insured  to  an  amount  not  less  than  fifteen 
hundred  dollars  ($1,500),  and  shall,  if  required,  deposit  the  policy  with 
the  architect  (superintendent)  for  approval  and  safe  keeping,  and  shall 
give  all  necessary  assistance  to  the  other  workmen  employed  in  the 
building,  and  shall  be  solely  responsible  for  all  damage  or  delay 
caused  to  their  work  or  materials  or  to  neighboring  property  or  to  the 
persons  or  prox>erty  of  the  public  by  his  workmen  or  through  his  opera- 
tions.^ 

And  the  said  party  of  the  first  part  agrees  to  keep  his  interest  in  the 
building  insured  against  fire  to  an  amount  equal  to  that  of  the  pay- 
ments made  on  this  contract  until  the  building  is  delivered  and  accepted. 

And  for  the  faithful  performance  of  each  and  every  the  articles  and 
agreements  hereinbefore  contained  the  said  parties  hereto  do  hereby  bind 
themselves,  their  heirs,  executors,  successors,  administrators,  and  as- 
signs, each  to  the  other  in  the  penal  sum  of  one  thousand  dollars  ($1,000) 
(about  one-third  of  the  contract  price)  firmly  by  these  presents. 

^  It  saves  trouble  to  have  the  party  of  the  first  part  insure  the  whole  risk,  payable 
to  him  *  *  for  whom  it  concerns."  The  builder,  however,  may  not  be  willing  to  trust  him 
to  divide  the  money  in  case  of  loss,  and  should  not  be  compelled  to  do  so ;  but  as  a 
fire  while  the  builder's  interest  was  uninsured  would  perhaps  bankrupt  him,  oausing 
expense  aud  delay  to  both  parties,  he  should  be  obli|^  to  intaie  his  inteitest  ^iw»^Aif 
if  he  is  not  disposed  to  trust  the  other  party  to  do  it  for  him. 
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In  witness  whereof  the  said  parties  hereto  have  hereunto  set  their 
hands  and  seals  the  day  and  year  first  above  written. 

THE  T0W:N  of  MEDFORD,   [seal.]» 

In  presence  of—   .       By  WILLIAM  SMITH, 
Charles  Harris.  Chairman  of  the  8cho6l  Committee. 

Emily  Thompson.        THOMPSON  &  JONES.  [seal.]» 

*The  seal  of  the  town  must  affixed. 

*lt  is  best,  but  not  necessary,  to  have  both  partnen  sign.    Each  signature  should 
be  accompanied  with  a  seal.  ^ 
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APPENDIX." 


The  wigwam  U  Baperseded  by  bouBes  bailt  of  logs  before  sawmilLi  are  erected  in  a 
new  coniitry.  Combining,  as  it  does,  not  a  few  ezcellenceB,  this  style  of  bnilding  de- 
wrvpH  more  conaideration  than  it  receives.  There  ia  no  good  reaaon  why  a  well  built 
log  house  sbonld  uut  be  ascomfortableasanyother.  Logsarenon-condacftonof  heat. 
Tlie  sun  does  not  "  strike  throngh  them,"  as  through  a  common  hollow  or  any  thin 
watled  house.  The  timber  can,  in  wooded  regions,  be  bad  for  the  askiug.  The  cbop- 
j)tiig,  hauling,  and  construction  involve  more  labor  than  the  boi-framo  style  of  bnild- 
JTig,  but  the  "muney  out"  is  less.  Where  lal>OT  and  timber  arc  plenty  and  money 
scarce,  let  there  be  more  pains  taken  in  erecting  the  building;  then  every  advantage 
that  is  absolutely  necessary  may  be  gained.     A  good  log  lionse  will  last  a  generation. 


The  main  building  is  34  by  30  feet,  with  ft  lean-to  of  eight  feet,  enbdivided  into  a 
teacher's  I'oom  and  anterooms;  ]i  itch  of  roof,  IT  feet;  projection  of  eaves,  3  feet;  height 
•f  celling,  13  feet. 

The  coustmclion  of  log  honses  is  geucrally  beat  understood  by  the  frontiersineu  who 
use  them.     The  following  hints  may  not  be  unacceptable  to  beginners: 

Select  timber  which  will  last  well  when  eiLposed  to  the  weather.  The  logs  sbonld 
be  10  to  13  inches  in  diameter.  The  sills  might  be  heavier,  say  IC  inches,  siiuared, 
hollowed  at  the  endn  and  pinned,  or,  better,  spiked  with  GO-pcnny  nails.  The  floor 
timbers  are  mortised  with  the  sills  and  supported  in  centre  by  a  bearing  beam.     The 
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ceiling,  joists,  and  rafters  are  li|i:hter,  say  7  inches.  After  they  are  up  the  joists  may 
be  stayed  to  the  rafters  to  prevent  tlieir  settling.  Still  smaller  sticks  may  be  used  for 
the  partitions,  say  4  or  5  inches  in  diameter. 

There  are  several  ways  of  making  the  partitions.  One  is  to  lay  the  logs  horizontally 
between  two  standards  or  upright  posts  at  each  end.  Another  is  to  plough  out  a 
groove  in  larger  sticks,  squared,  say  two  inches  deep.  Set  up  one  at  each  end  of  a 
partition,  and  for  door  posts.  Hew  down  the  ends  of  the  stuff  for  partitions  so  they 
will  fit  nicely  into  the  groove.  This  done,  put  them  in  their  places.  Thoy  should  be 
smoothly  payed  on  each  side  with  stiff  clay,  or  chinked  iu  the  onliuary  way.  They 
may  also  be  made  of  tongued  and  grooved  inch  and  a  quarter  stuff,  set  upright,  run 
into  grooves  in  a  head  piece  above  and  fixed  by  strips  nailed  each  side  at  the  bottom. 
Let  the  roof  project  far  over  the  sides  to  shield  them  from  the  storms  and  hot  sun. 

The  ceiling  may  be  covered  with  boards,  battened,  and  the  whole  inside  white- 
washed. It  is  better,  however,  to  lath  and  plaster  when  lime,  sand,  and  hair  are  ob- 
tainable. Then,  with  good  furniture,  the  establishment  may  well  challenge  our  pride. 
On  such  a  house  not  over  two  hundred  dollars  in  money  need  be  expended  to  accom- 
modate 50  to  64  pupils. 

The  finial  (the  ornament  on  the  peak  of  the  roof)  should  be  made  of  some  regularly 
branching  sapling,  the  limbs  trimmed  to  even  leng^ha 


Plan  of  log  school-house  for  sixty  x>upils.    Outside  measuremeuti  34  by  30  feet. 

Description  of  Plan. 

Scale  1^  inch  to  1  foot. 

A.  School  room,  32  by  28  feet. 

B.  Boys'  anteroom,  8  by  7  feet. 

C.  Girls'  anteroom,  8  by  7  feet. 

D.  Teacher's  anteroom,  11  by  7  teet. 
Size  of  desks  to  be  used,  3f  by  2  feet. 
Side  aisles,  3^  feet. 

Centre  aisle,  2^  feet. 
Rear  aisle,  4  feet. 
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LETTER. 


Department  op  the  Intebiob^ 

Bureau  op  Education, 
Washington^  D.  C.j  August  20, 1880. 

Sir  :  It  is  well  known  that  the  deficiencies  of  American  education 
are  most  prominent  in  the  case  of  oar  raral  schools  and  the  most  faith- 
ful educators  among  us  are  specially  anxious  to  find  means  for  their  im. 
provement.  The  great  progress  of  elementary  education  in  England 
under  the  education  act  of  1870  has  caused  many  to  seek  for  informa- 
tion as  to  its  working  in  districts  outside  of  cities ;  I  have  repeatedly 
sought  this  information  in  vain.  Mr.  Henry  W.  Hulbert,  lately  of  Mid- 
dlebury  College,  has  sent  me  the  following  statement  based  on  his  per- 
sonal observation  and  conversations  with  those  best  informed  on  the 
subject  in  different  localities  and  on  official  reports.  He  does  not  at- 
tempt to  enforce  lessons  from  his  facts,  but  leaves  these  to  the  reflec- 
tions of  the  reader. 

I  have  the  honor  to  submit  it  for  publication. 

Very  respectfully,  your  obedient  servant, 

JOHN  EATON, 

Commissioner. 
The  Hon.  Secretary  op  the  Interior. 

Approved,  and  publication  ordered. 

A.  BELL, 

Acting  Secretary. 
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Daring  the  year  ending  August  31,  1878,  the  government  inspectors 
of  public  elementary  schools  visited  16,293  day  schools  in  England  and 
Wales  to  which  annual  grants  were  made.  These  contained  23,618  de- 
partments under  separate  teachers  and  afforded  an  average  of  8  square 
feet  each  of  superficial  area  for  3,942,337  scholars.  On  the  registers  of 
these  schools  3,495,892  children  were  enrolled,  of  whom  1,189,557  were 
under  7  years  of  age,  2,158,179  between  7  and  13,  and  148,156  over  13. 
On  the  day  of  inspection  2,944,127  pupils  were  present,  and  the  average 
attendance  was  2,405,197.  The  whole  population  of  England  and  Wales 
is  24,854,397,  and  it  has  been  estimated  by  the  education  department, 
after  a  careful  examination  of  the  question,  that  there  should  be  an  aver- 
age school  attendance  of  3,500,000  children  under  15  years  of  age.  It 
was  also  estimated  that  28,600  separate  departments  under  certificated 
teachers  were  needed  to  furnish  educational  privileges  to  the  school 
population;  "if,  however,  we  take  into  account  the  large  number  of 
small  schools  in  the  rural  districts  it  would  perhaps  be  better  to  take 
33,000  as  the  measure  of  future  requirements." 

In  round  numbers,  then,  about  2,500,000  children  are  in  average 
attendance  upon  those  elementary  schools  of  England  and  Wales  which 
lare  inspected  and  receive  the  government  grant  Besides  these  schools 
there  are  a  limited  number  of  the  same  grade  scattered  throughout  the 
country  under  denominational  and  other  control  not  reckoned  in  the 
above  estimate.  There  are  also  many  private  schools,  about  which  the 
public  knows  little  or  nothing,  in  which  the  children  of  the  upper  classes 
are  educated.  Making  a  final  estimate  &om  all  these  sources,  we  may 
infer  that  there  is  an  average  school  attendance  in  England  and  Wales 
of  about  3,000,000  children  under  15  years  of  age.  It  is  hard  to  tell 
what  proportion  of  these  are  in  large  towns  and  cities  and  what  propor- 
tion in  rural  districts.  The  education  department  has  never  made  any 
distinction  between  country  and  city  schools,  and  consequently  there  is 
no  official  information  on  this  point.  We  conversed  with  different  gen- 
tlemen on  this  subject,  some  of  whom  were  wholly  unable  to  make  any 
statement  which  they  considered  worthy  of  trust.  The  statements  of 
the  others  differed  so  widely  that  no  definite  conclusions  could  be  reached. 
Mr.  W.  P.  Williams,  of  the  British  and  Foreign  School  Society,  said  that 
about  one-half  the  children  were  in  rural  districts^  Mr.  T.  E.  Heller,  of 
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the  National  Union  of  Elementary  Teachers,  thought  about  one-third^ 
while  Rev.  Mr.  Duncan,  m.  a.,  secretary  of  the  National  School  Society, 
placed  his  estimate  at  one-half.  The  great  difficulty  is  in  distinguishing 
accurately  between  strictly  rural  and  town  districts.  If  the  term  "rural 
districts"  embraces  all  districts  outside  of  city  boundaries,  then  the  esti- 
mate of  one-half  is  probably  more  correct;  but  if  it  embi'aces  only  strictly 
rural  (farming  and  mining)  districts,  one-third  seems  nearer  the  truth. 
It  is  probable,  therefore,  that  1,000,000  children  are  in  average  daily 
attendance  upon  the  rural  schools  of  England  and  Wales.  The  city 
population  of  England  is  large  and  increasing,  while  in  many  parts  of 
the  country  the  rural  districts  are  rapidly  falling  away  in  population. 
The  reason  why  more  attention  is  not  paid  to  the  rural  schools  is  that 
the  towns  are  large  and  numerous  and  their  schools  so  varied  and  at- 
tractive as  to  almost  entirely  eclipse  the  generally  small  schools  of  the 
rural  districts.  As  I  inquired  of  educational  men  in  the  cities  concern- 
ing them,  I  invariably  received  the  reply  that  I  would  find  nothing  out- 
side of  the  cities.  But  how  1,000,000  children  are  educated  is  a  ques- 
tion of  no  little  importance,  and  it«  examination  has  proved  that  the 
rural  schools  form  a  most  interesting  and  instructive  part  of  the  educa- 
tional system  of  England. 

Since  1870  all  the  public  elementary  schools  of  the  country,  whether 
in  towns  or  rural  districts,  have  been  under  the  same  law,  which  law 
is  now  embodied  in  the  several  educational  acts  of  1870, 1873,  and  1876, 
together  with  the  annual  codes  published  by  the  education  department. 
The  direct  management  of  the  educational  affairs  of  England  is  in  the 
hands  of  this  education  department,  which  has  charge  of  the  inspec- 
tion of  all  the  schools  that  come  under  the  law,  of  the  maintenance  of  a 
sufficient  number  of  efficient  schools,  of  the  payment  of  all  grants  earned 
by  the  schools  in  their  examinations,  of  the  support  of  training  colleges 
for  teachers,  and  of  the  interests  in  general  of  public  elementary  education 
throughout  the  country.  A  detailed  report  is  made  annually,  stating 
in  full  the  progress  of  education  in  town  and  country.  Thus  all  the 
educational  interests  of  the  nation  are  brought  under  the  control  of  a 
school  administration  which  has  its  head  at  Whitehall,  London,  and 
sends  out  its  branches  to  even  the  most  remote  and  inaccessible  regions 
of  Great  Britain,  carrying  with  it  a  national  influence.  The  rural 
schools  arci  thus  under  the  same  regulations  as  the  city  schools,  and 
have  the  same  inspectors,  the  same  examinations,  teachers  from  the  same 
training  colleges,  the  same  resources  for  money,  and  the  same  kind 
of  local  regulating  authority.  This  uniformity,  however,  is  not  so 
rigid  as  to  allow  no  local  coloring.  A  school  board  or  an  attendance 
committee  can  draw  up  a  code  of  by-laws,  under  the  sanction  of  the 
education  department  which  will  give  certain  liberties  to  the  schools 
under  their  charge.  The  particular  object  of  most  of  these  bylaws 
seems  to  be  to  give  power  to  the  authorities  to  enforce  the  attend- 
ance of  children  at  school.  There  are  also  special  regulations  for  rural 
;V)0 
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districts  thinly  populated.  "A  special  grant  of  £10  (or  £15)  [is  made], 
sabject  to  a  favorable  report  from  the  inspector,  if  the  population  of 
the  school  district  in  which  the  school  is  situate,  or  within  two  miles^ 
by  the  nearest  road,  from  the  school  is  less  than  300  (or  200)  souls,  and 
there  is  no  other  public  elementary  school  recognized  by  the  department 
as  available  for  the  children  of  that  district  or  population."  [Section 
19  D,  Code,  1879.]  Also,  "  150  attendances  are  accepted  in  place  of  250 
in  the  case  of  scholars  who  reside  two  miles  or  upwards  from  the  school.*^ 
[Section  20,  b.] 

These  special  regulations  must  be  looked  upon,  however,  as  hindranc€||» 
(perhaps  necessary)  rather  than  aids  to  the  fullest  success  of  the  schools 
which  they  are  intended  to  benefit.  Scholars  in  rural  districts  are  re- 
quired to  pass  the  same  examinations  as  those  in  city  schools  in  order 
to  obtain  the  government  grant,  which  amounts  to  about  $4  per  scholar 
each  year.  Any  remissness  in  attendance  or  study  has  a  damaging 
effect  on  the  final  examinations,  and  thus  decreases  the  government  aid 
to  the  school.  It  is  the  influence  of  this  government  grant  which  has 
brought  the  public  schools  of  the  country  under  the  same  sway,  and 
every  efi'ort  in  the  way  of  education  seems  compelled  to  trim  its  sails  to 
this  breeze  from  the  public  treasury. 

All  the  public  elementary  schools  of  England  and  Wales  recognized 
under  the  law  are  in  the  charge  of  one  of  two  distinct  bodies,  viz,  a' 
school  board  or  a  school  attendance  committee.  All  schools  under  school 
boards  have  been  either  organized  since  1870  or  transferred  to  these 
boards  by  former  authorities,  generally  denominational.  Schools  under 
school  attendance  committees  are  divided  into  three  classes,  according  as 
they  are  found  in  (1)  boroughs,  (2)  urban  sanitary  districts,  and  (3)  unions 
which  are  made  up  of  two  or  more  parishes  or  parts  of  parishes. 
These  schools,  as  a  rule,  have  been  in  existence  for  many  years,  although 
some  have  been  established  since  1870  in  order  to  preclude  the  possibility 
of  a  board  school. 

It  is  a  diflBcult  matter  to  determine  how  many  of  these  different  schools 
are  to  be  found  in  rural  districts.  The  official  report  does  not  take  up 
the  subject,  and  all  the  conversation  I  had  with  educational  authorities 
gave  me  no  clear  light.  While  the  truth  can  only  be  approximated,  the 
following  figures  from  the  report  of  the  committee  of  the  council  of  edu- 
cation for  1879  may  form  th^  basis  of  an  estimate : 

Population  of  England  and  Wales  (census  of  1871). 
London 3,266,987 

22:5  municipal  boroughs 6,  512,  611 

14,094  civil  parishes 12,  9:J2,66& 

Total  England  and  Wales 22,712,266 

Total  population  under  school  boards. 
London ....     3,266,987 

126  boards  in  126  (out  of  234)  boroughs 5,609,840 

1,807  boards  in  2,618  parishes 4,  273,:J92 

Total  in  England  and  Walee 13, 150,  219> 
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Total  population  under  school  attendance  committees. 

108  boroughs 1,266,734 

69  urban  sanitary  districtH 669,019 

582  unions 7,626,294 

Total  in  England  and  Wales 9,562,047 

The  greater  part  of  tbe  parishes  and  unions  mentioned  in  these  tables 
are  in  the  rural  districts  of  England  and  Wales.  The  figures  that  inter- 
est us  then  are  the  following : 

Populati(m. 

1^807  school  boards  in  2,618  parishes 4,273,392 

582  unions 7,626,294 

Of  the  1,807  school  boards  we  find  176  in  towns  containing  over  5,000 
inhabitants,  and  under  these  17G  school  boards  is  a  population  of  over 
2,000,000.  As  these  cannot  be  considered  rural  districts  we  must  sub- 
tract theirpopulation,  2,000,000,  from  the  4,273,392,  which  leaves 2,273,392 
as  the  number  of  inhabitants  in  rural  districts  under  school  boards. 
About  seventy-five  of  the  unions  are  in  districts  having  over  5,000  in- 
habitants and  they  have  a  total  population  of  about  half  a  million. 
There  will  be  left  about  7,000,000  as  the  population  of  rural  districts 
under  school  attendance  committees.  The  percentage  of  school  boards 
in  rural  districts,  then,  varies  from  10  to  30,  the  remaining  70  to  90  per 
cent,  being  under  school  attendance  committees.  The  vast  majority 
of  these  schools  are  under  the  care  of  the  Church  of  England  and  are 
called  "  national  schools." 

Schools  under  school  boards  cannot  be  taken  as  representative  ex- 
amples of  a  rural  school,  for  they  have  been  in  existence  only  since  1870, 
having  been  established  in  accordance  .with  the  education  act  of  that 
year,  which  sought  to  provide  school  privileges  for  every  child  in  the 
country,  and  are  intended  only  to  supplement  those  already  in  exist- 
ence. While  in  all  the  large  towns  and  cities  schools  under  this  man- 
agement have  sprung  up  with  astonishing  rapidity,  the  rural  districts 
have  been  very  slow  to  adopt  them,  partly  because  there  w^as  not  such  a 
manifest  deficiency  in  their  educational  advantages  and  partly  on  ac- 
count of  the  general  conservatism,  which  has  a  firmer  hold  upon  rural 
districts.  One  gentleman  (who,  however,  was  only  familiar  with  city 
schools)  told  me  that  I  might  take  the  following  observation  as  the  truth : 
*«  In  the  large  towns  and  cities  the  people  are  pushing  educational  mat- 
ters ahead  as  rapidly  as  they  can,  while  in  the  rural  districts  they  are 
clinging  to  the  minimum  requirements  of  the  law." 

Board  schools  are  established  in  the  same  manner  in  rural  districts 
as  in  towns.  If  on  the  inspection  of  a  district  the  education  department 
find  that  there  is  not  sufiicient  school  accommodation  for  all  the  children 
of  a  neighborhood,  notice  is  sent  by  them  to  that  effect.  At  the  end  of 
six  months,  unless  school  accommodation  has  been  supplied,  the  depart- 
ment orders  a  school  board  to  be  organized.  A  school  board  may  also 
be  organized  on  application  to  the  education  department  by  the  authori- 
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ties  stating  that  they  are  unwilling  or  unable  longer  to  maintain  volun- 
tarily elementary  schools.  If,  on  inspection,  the  department  is  assured 
that  such  is  the  fact,  and  that  on  the  decline  of  the  said  schools  there 
will  be  insuflBcient  school  accommodation,  they  may  cause  a  school  board 
to  be  established.  In  parishes  not  situated  in  the  metropolis,  these 
boards  are  elected  by  the  ratepayers.  Each  elector  is  entitled  to  as  manj- 
votes  as  there  are  candidates  to  be  elected,  and  may  distribute  these 
among  the  candidates  as  he  pleases.  The  board,  numbering  not  less 
than  five  nor  more  than  fifteen  persons,  thus  elected  for  a  term  of  three 
years  is  a  "  body  corporate  by  the  name  of  school  board  of  the  district  to 
which  they  belong,  having  a  perpetual  succession  and  a  common  seal, 
with  power  to  acquire  and  hold  land  for  the  purposes  of  this  act  (1870) 
without  any  license  in  mortmain.''  It  is  under  the  control  of  the  educa- 
tion department,  makes  annual  reports,  and  cannot  make  any  exten- 
sive changes  except  with  the  sanction  of  the  department.  The  clerk  of 
this  board  has  charge  of  the  schools  under  its  jurisdiction,  secures  teach- 
ers, regulates  standards,  and  makes  an  annual  report.  As  these  schools 
do  not  differ  in  any  important  feature  from  the  "  national  schools"  I 
will  defer  the  description  of  their  internal  workings.  Board  schools  are 
supported  by  funds  coming  from  three  different  sources :  (1)  Fees  from 
the  scholars,  which  cannot  exceed  dd,  per  week  for  each  scholar  and 
which  generally  vary  in  rural  districts  from  Id.  to  6d,  per  week ;  56.61 
per  cent,  of  scholars  in  England  and  Wales  pay  less  than  3d.  per  week; 
3.07  per  cent,  are  free.^  (2)  The  government  grant,  which  varies  ac- 
cording to  the  general  appearance  of  the  school  when  inspected,  the 
average  attendance,  passes  in  examinations,  and  the  number  and  qual- 
ity of  teachers.  The  average  grant  is  about  15  shillings  or  $4  per 
child.  (3)  Taxes,  from  which  any  deficiency  that  may  occur  is  supplied. 
This  method  of  meeting  deficiencies,  together  with  the  religious  ques- 
tion, has  hindered  the  spread  of  board  schools  in  rural  districts.  Most 
of  the  rural  schools  formerly  under  the  charge  of  the  British  and  For- 
eign Schools  Society  have  been  transferred  to  school  boards.  The  fact 
cannot  be  concealed,  however,  that  these  schools  are  slowly  increasing 
throughout  England.  During  the  year  1877-'78  there  was  a  gain  of  72 
schools  in  186  i)arishes  and  this  tendency  has  not  disappeared,  but  is 
rather  developing  itself.  In  many  cases  voluntary  aid  has  diminished, 
school  authorities  have  become  discouraged,  and  schools  have  been 
transferred.  As  we  proceed  to  the  consideration  of  the  supporting  power 
of  the  voluntary  schools  we  shall  see  how  this  comes  about.  There  are 
not  a  few  of  the  best  educational  authorities  of  England  who  predict  a 

*  '*If  a  school  board  satisfy  the  education  department  that  on  the  ground  of  pov- 
erty of  the  inhabitants  of  any  place  in  their  district  it  is  expedient  for  the  interest  of 
education  to  provide  a  school  at  which  no  fees  shall  be  required  from  the  scholars,  the 
board  may,  subject  to  such  rules  and  conditions  as  the  education  department  may  pre- 
scribe, provide  such  school  and  admit  scholars  to  such  school  without  requiring  any 
fee.''    [Sec.  26,  education  act  1870.]    I  saw  no  such  school;  and  few,  if  any,  exist. 
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final  extinction  of  voluntary  schools  and  the  complete  ascendency  of 
school  boards  throughout  the  country.*  On  reviewing  the  strength  of 
the  national  voluntary  schools  we  shall  see,  however,  that  such  a  result 
can  only  come  in  a  very  distant  future,  if  at  all.  As  we  remarked,  the 
great  majority  of  schools  in  rural  districts  are  under  school  attendance 
committees  and  are  generally  called  national  or  voluntary  schools.  They 
are  mostly  under  the  charge  of  the  Church  of  England.  This  school  at- 
tendance committee  is  appointed  by  the  guardians  of  the  union  parishes 
comprising  the  union.  ^^A  school  attendance  committee  under  this  sec- 
tion may  consist  of  not  less  than  six  or  more  than  twelve  members  of  the 
council  or  guardians  appointing  the  committee,  so,  however,  that,  in  the 
case  of  a  committee  appointed  by  guardians,  one-third  at  least  shall 
consist  of  ex  officio  guardians,  if  there  are  any  and  sufficient  ex  officio 
guardians."    [Education  act,  1876,  sect.  7  (2).] 

This  committee  can  appoint  local  committees  of  not  less  than  three 
persons,  which  shall  render  aid  by  keeping  the  original  committee  in> 
formed  on  all  subjects  connected  with  schools  under  their  supervision. 
This  local  committee  generally  consists  of  the  rector  of  the  church  of  the 
parish,  a  prominent  squire,  and  a  leading  farmer  or  manufacturer.  The 
rector  is  the  chairman,  and  the  main  support  of  the  school  or  schools 
under  his  charge  depends  upon  him.  He  must  raise  the  voluntary  sub- 
scriptions on  which  the  prosperity  of  the  school  rests  and  provide  effi- 
cient teachers,  so  that  the  school  shall  be  presented  to  the  government 
inspectors  in  such  a  condition  as  shall  secure  the  maximum  grant.  No 
compensation  is  received  for  this  labor.  The  chairman  and  the  other 
members  of  the  committee  work  simply  for  the  public  good.  Their  chil- 
dren do  not  attend  these  schools  and  consequently  they  can  have  only  a 
general  interest  in  them. 

We  shall  discuss  the  schools  under  the  school  attendance  committees 
in  the  following  order:  (1)  Revenue,  school  buildings,  and  sites;  (2) 
organization;  (3)  teaching  staff;  (4)  instruction.  Finally,  after  describ- 
ing a  few  representative  schools,  we  shall  speak  briefly  of  the  sentiment 
in  rural  districts  concerning  education. 

REVENUE,  SCHOOL  BUILDINGS,   &C. 

We  have  the  key  to  rural  schools  when  we  ascertain  from  what  sources 
they  derive  their  revenue.  We  have  mentioned  that  board  schools 
receive  their  support  from  three  sources,  viz :  fees,  government  grants, 
and  rates.  The  other  schools,  mostly  voluntary  or  national,  derive  their 
revenue  from  fees,  government  grants,  and  voluntary  subscriptions. 
This  latter  item  puts  the  voluntary  schools  largely  into  the  hands  of 
the  church.  Government  grants  are  no  longer  given  for  the  estab- 
lishment of  these  schools.  A  site  of  fro  n  one-half  an  acre  to  an  acre 
is  generally  given  by  some  benevolent  person.  Money  is  subscribed  by 
the  wealtliy  patrons  of  the  church  for  the  erection  of  a  building.     If  the 

*Lord  Derby  at  Liverpool. 
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required  anin  is  not  obtained  iu  this  way  an  appeal  is  made  to  the 
National  Society  for  Promoting  the  Education  of  the  Poor  in  the  Prin- 
ciples of  the  Established  Cburch.  Since  the  passing  of  the  act  of  1870 
this  society  has  voted  £116,712  ($5G8,387)  for  building  and  enlarging 
school-bouses  in  2,656  pla«es.  These  grant«  have  assisted  in  providing 
school  accommodation  for  nearly  350,000  additional  cbildruo.  Tbe  school 
buildings  in  rural  districts  differ  almost  as  macb  as  the  dveUing  bonses. 
-Many  of  them  were  built  years  ago  and  tbeir  new  equipments  have 
not  materially  altered  their  external  appearance.  They  are  all  modest  ■ 
one-story  stone  buildings,  varying  in  size  according  to  the  requirements 
of  the  vicinity  and  accommodating  schools  which  furnish  advantages 
for  education  varying  in  accordance  with  the  wealth  and  public  spirit 
of  their  patrons  and  the  enthusiasm  of  tbeir  managers.  Some  sehool- 
h  ouses  can  hardly  be  distiuguisbed  by  a  stranger  Irom  dwellings,  others 
are  noticeable  on  accouitt  of  tbeir  architecture  and  unique  design.  A 
Qeighboring  stguire  perhaps  takes  pride  In  seeing  a  comely  building 
adorning  bis  fields,  or  a  lord  is  anxious  to  give  his  tenantry  the  best 
educational  advantages,  and  fli)propriates  a  sum  sufQcient  for  the  estab- 
lishment of  a  good  school  and  perhaps  adds  a  moderate  endowment. 

Many  of  tbe  older  buildings  contain  but  one  room,  in  which  all  the 
departmeuts  of  the  school  are  assembled.  But,  as  the  attendance  even 
in  rural  districts  is  larger  than  in  our  country  (varying  from  70  to  200 
scholars),  two  or 
three  rooms  should 
be  pravided.  Fig- 
nres  1  aud  II  are 
model  plans  of  ru- 
ral school-houses 
of  recent  erection. 
Fig.  I  is  a  plan  of  a 
house  designed  for 
48  children ;  but  it 
may  be  adapted  to 
any  uumlieruot  ex- 
ceeding 96  by  a 
proportionate  iii- 
oreaseintbelength  Fig.  l.—Krout elevation, 

of  the  room  andof  the  benches  and  desks,  still  retaining  the  same  space  b^ 
tween  the  rows  aud  the  same  relative  position  of  the  doors,  windows,  and 
fireplaces.  Tbe  large  room  for  the  general  assemblage  of  the  school  is  di- 
vided off  by  curtains,  so  that  different  classes  or  standards  are  separated 
&om  each  other.  In  front  is  a  good  sized  class  room,  which  is  used  for 
separate  work  or  may  accommodate  22  children  in  an  infant  department 

These  rooms  are  generally  large  and  cheerful.  The  education  act  re. 
quires  tiiat  there  shall  be  8  square  feet  of  superficial  area  for  each 
child,  and  this  has  been  or  is  being  generally  secured.    The  rafters  ap- 
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pear  above,  neatlf  paint«d.  The  wiodows  are  large  aiid  well  situated. 
Ventilation  is  generally  pood,  being  provided  for  by  two  large  open  fire- 
places, one  at  each  end  of  the  i-oom,  or  by  windows.    The  walls  are  often 

bung  with  maps 
and  charts,  and  the 
room  presents  a 
pleasant  appear- 
ance. The  class, 
rooms  are  well 
adapted  to  their 
work,  having  the 
general  character- 
istics of  the  main 
room  on  a  smaller 
scale.  At  the  rear 
of  the  building  is  . 
tUeplaygrouDd,di- 
Fio.  I. — Enil  elevation.  vlded  in  the  middle 

by  a  high  brick  wall.  On  either  hand  are  the  separate  watercloseta  for 
boys  and  girls,  with  a  coal  cellar  between.  The  teavher's  bouse  ia  gen- 
erally situated  in  a  comer  of  the 
front  grounds,  and, when  the  school 
is  small,  is  a  one  or  two  story  stone 
or  brick  house,  small  but  well 
adapted  to  its  use. 

Fig.  II  gives  a  larger  achool- 
honse,  which  will  accommodate 
from  100  to  150  scholars.  This  con- 
sists, as  in  Fig.  I,  of  a  large  main 
room  and  one  class  room.  The 
playground  is  shown,  and  also  the 
wing  at  the  left,  which  is  used  as 
a  teacher's  house,  although  such  a 
practice  is  not  desirable.  This 
wing  is  a  story  and  a  half  high. 
The  general  arrangementfi  of  this 
building  are  the  same  as  in  Fig,  I. 
is  of  the  simplest  kind. 


Fin.  I.— Trans VI 


The  furniture  of  the  school  rooms 
The  teacher's  desk  is  very  plain,  often  nothing 
more  than  a  simple  table.  The  desks  and  benches  for  the  children 
are  generally  from  eight  to  twelve  feet  long,  each  holding  from  foot 
to  six  scholars.  The  seat  is  a  plain  plank  resting  on  rude  supports, 
and  the  desks,  though  of  the  cheapest  material,  are  well  made.  They 
are  no  better  than  the  old  fashioned  desks  commonly  seen  in  our  district 
schools.  Of  course  all  these  details  vary  extremely,  but  the  usual  rural 
school  building  may  be  conceived  of  as  a  neat,  modest  stone  structure, 
roomy,  convenient,  and  well  adapted  to  its  circamataucea.    Many  school- 
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houses  which  I  visited  were  inferior  to  those  above  described ;  some 
were  over  a  huDdred  years  old,  and  could  not  be  expected  to  fulfil 
completely  the  purposes  of  a  modern  school  without  thorough  recoa- 
straotioQ.  In  some  cases  I  found  extremely  poor  ventilation,  but  this 
was  rather  an  oversight  in  the  teacher  than  the  fault  of  the  bnildings. 


FiO  I. — Grouiiil  ploD. 
The  large  fireplaces  furnish  ample  opportunity  for  ventilation,  and  often 
there  were  ventilators  over  the  doors.  As  the  pupil  teacher  system  is 
found  everywhere  in  the  rural  districts  the  great  m^ority  of  the  schools 
have  but  one  room.  Many  of  the  long  low  buildings  formerly  occupied 
by  such  schools  I  found  enlarged  by  the  addition  of  an  L  to  each  end, 
whicb  furnished  twoconvenient  class  rooms.  The  teacher's  house  is  gen- 
erally by  itself,  and  its  size  depends  to  a  large  extent  upon  the  size  of 
the  school.    Its  appearance  is  neat  and  trim. 
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ORGANIZATION. 

As  stated  before,  the  rural  schools  in  England  accommodate  from  50 
to  200  children  each;  the  majority  average  from  60  to  125.  The  ednca- 
tion  of  children  between  the  ages  of  5  and  13  is  compulsory,  with  the 
exception  of  those  over  10,  who  are  allowed  to  work  one-half  of  the  day 
and  attend  school  the  other  half.  These  half-timers  are  not  numerous  in 
rural  districts — the  law  had  more  particularly  in  mind  the  children  of 
factory  operatives — nevertheless  half-timers  are  found  more  or  less 
throughout  the  rural  districts,  and  there  are  not  a  few  educationists  who 
urge  the  half-time  system  as  a  solution  of  the  child  labor  question.  In 
conversation  with  Mr.  Burrage,  assistant  government  inspector  for  War- 
wickshire, he  said:  **  Half-timers  are  not  numerous  in  my  district,  and 
the  great  majority  of  these  are  boys.  They  are  a  necessary  evil.  As 
much  is  expected  of  them  at  the  annual  government  examination  as  of 
children  who  have  attended  regularly.  They  artf  a  source  of  great  in- 
convenience and  care  to  a  teacher.  At  best  they  can  be  presented  to 
the  inspectors  only  in  a  poor  condition.  There  is  a  great  call  for  half- 
time  schools,  but  in  rural  parts  it  is  almost  impossible  to  bring  this  about, 
in  view  of  the  expense,  as  well  as  the  distance  which  the  children  would 
have  to  go."  The  age  at  which  children  begin  to  go  to  school  in  England 
is  astonishing.  In  most  cases  I  found  children  as  young  as  3,  and  in  a 
few  exceptional  cases  they  were  only  2J  years  old.  In  the  latter  case 
(which  was  in  a  city)  a  sort  of  crib  was  furnished,  and  two  fat,  rosy 
children  were  fast  asleep,  and  several  others  looked  as  if  they  ought  to 
be  there.  It  is  a  favorite  idea  with  the  English  to  keep  boys'  and  girls' 
schools  separate,  and  in  all  the  cities  and  large  towns  the  boys  and  girls 
in  the  upper  classes  are  in  different  departments;  but  in  rural  districts 
the  extra  expense  entirely  precludes  this  arrangement  and  I  found 
mixed  schools  prevailing  wherever  I  went.  As  there  are  six  standards 
of  examination  adopted  by  the  govern  meat  inspectors,  there  is  a  gen- 
eral sixfold  division  in  the  school,  viz,  standards  I,  II,  III,  IV,  V,  VI. 
The  ^'infant  department"  contains  the  younger  children  and  is  not  reck- 
oned among  the  standards  generally.  Standards  I,  II,  and  III  together 
form,  the  ^*junior  department,"  and  the  remaining  standards,  IV,  V,  and 
VI,  form  the  ^'  senior  department."  There  are  frequently  children  below 
standard  I  who  are  not  examined  for  the  grant.  The  time  of  the 
annual  government  examination  is  not  the  same  in  all  schools,  but  is  ar- 
ranged to  suit  the  convenience  of  the  inspectors. 

The  number  of  children  in  a  standard  varies  exceedingly.  The  lower 
standards  are  generally  full,  while  the  upper  dwindles  down  in  some 
cases  to  four  or  five.  Forty  children  in  one  class  are  generally  consid- 
ered enough  for  one  teacher,  but  this  number  is  often  exceeded.  As  we 
have  seen  from  the  plan  of  the  school  buildings,  many  of  the  classes 
may  be  heard  at  the  same  time  in  the  same  room.  This  is  often  done, 
although  it  is  becoming  very  common  to  have  one  or  two  class  rooms,  as 
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confusion  more  or  less  noticeable  is  occasioned  by  the  simultaneous  recU 
tatious  of  two  classes  in  the  same  room.  I  often  found  1 00  or  150  children 
in  one  room.  Upon  entering  a  room  you  notice  the  managing  teacher  at 
work  with  some  class,  at  the  same  time  keeping  a  watch  over  the  whole 
school.  The  pupil  teachers  are  scattered  around  the  room,  hearing 
classes,  correcting  examples,  writing,  &c.  A  printed  programme  is  al- 
ways provided,  so  that  every  one  may  know  what  is  going  on  in  differ- 
ent parts  of  the  school.  The  school  hours  are  from  9  to  12  and  1.30  to 
4.30 ;  2  hours  is  all  that  the  government  requires  for  one  half  day  ses- 
sion. The  rest  of  the  time  is  occupied  in  religious  teaching,  for  which 
there  is  no  grant  and  from  which  a  parent  can  withhold  his  child  under 
the  provisions  of  the  "conscience  clause."  There  must  be  400  of  these 
half  day  sessions  during  the  year.  There  are  generally  45  weeks  in  the 
school  year,  leaving  only  7  weeks  of  vacation :  2  at  Christmas,  1  in  May, 
and  the  remainder,  with  the  exception  of  a  few  holidays,  in  midsummer. 
The  government  grant  varies  according  to  the  attendance  and  the 
passes  in  the  annual  examination.  The  following  shows  the  grants  to 
day  schools.  The  average  number  in  attendance  for  any  per  od  is  found 
by  adding  together  the  attendances  of  all  the  scholars  for  that  period  and 
dividing  the  sum  by  the  number  of  times  the  school  has  met  within  the 
same  period;  the  quotient  is  the  average  number  in  attendance. 

The  following  sums  per  scholar  are  paid  to  a  school  which  has  met 
not  less  than  400  times  according  to  the  average  number  in  attendance 
through  the  year: 

A.  (1)  4«.;  (2)  Is.  if  singing  forms  part  of  the  ordinary  course  of  in- 
struction ;  (3)  Is.  if  the  inspector  reports  that  the  discipline  and  organiza- 
tion are  satisfactory.    From  these  sources  Os,  per  child  may  be  obtained. 

B.  Every  scholar  present  on  the  day  of  examination  who  has  attended 
not  less  than  250  half  times,  150  morning  or  afternoon  meetings  of  the 
school,  brings  to  the  school  the  following  sums:  If  between  4  and  7 
years  of  age  at  the  end  of  the  year  Ss.  or  10«.,  according  to  the  kind  of 
class,  without  examination;  if  more  than  7  and  subject  to  examination, 
3s.  for  each  pass  in  reading,  writing,  or  arithmetic,  or  4«.  for  each  such 
pass  in  an  infant  school  or  department. 

C.  The  sum  of  2s.  (or  4«.)  per  scholar,  according  to  the  average  num- 
ber of  children  above  7  years  of  age  in  attendance  throughout  the  year, 
if  the  classes  from  which  the  children  are  examined  in  standards  Il-VI, 
or  in  specific  subjects,  pass  a  creditable  examination  in  any  one  (or  two) 
of  the  following  subjects,  viz,  grammar,  history,  elementary  geography, 
and  plain  needlework;  only  Is.  (or  2s.)  to  be  paid  unless  15  per  cent.  oJE 
the  scholars  examined  are  in  standard  IV  and  upwards. 

D.  A  special  grant  of  £10  (or  £15)  subject  to  a  favorable  report  from 
the  inspector,  if  the  population  of  the  school  district  in  which  the  school 
is  situate,  or  within  two  miles,  by  the  nearest  road,  from  the  school  is 
less  than  300  (or  200)  souls,  and  there  is  no  other  public  elementary 
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.school  recognized  by  the  department  as  available  for  the  children  of 
that  district  or  population. 

B.  The  sum  of  40«.  (or  60«.)  in  respect  to  each  pupil  teacher  who  passes 
&irly  the  annual  examination. 

F.  The  school  fees  of  children  who  hold  honor  certificates  (earned  by 
examination  before  11  years  of  age)  are  paid  by  government. 

TEACHING  STAFF. 

The  recognized  classes  of  teachers  are:  certificated  teachers,  pupil 
teachers,  and  assistant  teachers.  Lay  persons  alone  are  recognized  as 
teachers  in  elementary  schools.  These  certificates  are  obtained  by 
examination  and  after  a  probation  of  actual  service  in  school.  The 
examinations  are  held  in  December  of  each  year.  They  are  open  to 
candidates  who  have  resided  for  at  least  one  year  in  training  colleges 
under  inspection,  or  candidates  who  are  upwards  of  21  years  of  age 
and  have  either  completed  an  engagement  as  pupil  teacher  satisfac- 
torily, obtained  a  favorable  report  from  an  inspector,  or  served  as  an 
assistant  for  at  le^st  six  months  in  a  school  under  a  certificated  teacher. 

Candidates  for  certificates,  after  successfully  passing  their  examina- 
tion, must,  as  teachers  continuously  engaged  in  the  same  schools,  obtain 
two  favorable  reports  from  an  inspector  with  the  interval  of  one  year  be- 
tween them.  The  certificates  are  of  three  classes.  No  certificate  is 
originally  issued  above  the  second  class.  The  third  (lowest)  class  in- 
cludes special  certificates  for  teachers  of  infants  and  of  small  schools. 
Candidates  passing  the  best  examinations  receive  certificates  of  the 
second  class,  which  can  be  raised  to  the  first  class  by  good  service  only. 
Certificates  of  the  second  class  remain  in  force  for  ten  years  from  the 
date  of  their  issue,  after  which  interval  they  are  open  to  revision  accord- 
ing to  tlie  intermediate  reports.  Candidates  who  pass  the  poorer  exam- 
inations receive  certificates  of  the  third  class.  They  are  not  entitled  to 
have  charge  of  pupil  teachers.  They  can  obtain  higher  certificates  only 
by  examination.  The  following  particulars  are  to  be  noted,  especially 
in  the  study  of  rural  schools:  Certificates  of  the  third  class  may  be 
granted  without  examination,  upon  the  report  of  an  inspector,  to  act- 
ing principal  teachers  who  satisfy  the  following  conditions:  (1)  They 
must  at  the  date  of  the  inspector's  report  {a)  be  above  25  years  of  age 
{b)  have  been  in  charge  of  elementary  schools  for  at  least  five  years, 
and  (c)  present  certificates  of  good  character  from  the  managers  of 
their  schools.  (2)  The  inspector  must  report  (a)  that  they  are  efficient 
teachers;  {h)  that  not  less  than  20  children  who  had  been  under  instruc- 
tion in  their  schools  during  the  preceding  six  months  were  individually 
examined;  and  (c)  that  at  least  15  of  the  '^passes"  of  these  scholars  in 
reading,  writing,  and  arithmetic  were  made  in  the  second  or  some 
higher  standard.  (3)  No  application  for  certificates  of  this  class  will  be 
entertained  after  March  31,  1881. 

In  schools  having  a  total  population  of  less  than  100  souls  within  3 
seo 
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miles  of  them,  for  which  no  other  school  is  available,  the  above  con- 
ditions under  (2),  {b  and  e),  and  (3)  are  not  required  to  be  fulfilled.  Un- 
der certain  conditions  of  excellent  attainments  pupil  teachers  may 
obtain  provisional  third  class  certificates,  to  be  exchanged  for  perma- 
nent certificates  on  or  before  reaching  the  age  of  25. 

Pupil  teachers  are  boys  or  girls  employed  in  day  schools  under  certain 
conditions.  The  school  must  be  under  an  efficient  teacher,  properly 
organized,  &c.  These  pupil  teachers  must  not  be  less  than  14  years  of 
age,  of  the  same  sex  as  their  contro  ling  teacher,  and  pass  a  satisfac- 
tory  examination  on  engagement  and  at  the  end  of  each  year.  Not  more 
than  three  of  these  teachers  are  engaged  in  a  school  for  every  certifi- 
cated teacher  serving  in  it.  These  pupil  teachers  do  not  teach  through 
the  whole  day,  but  study  and  recite  to  the  head  master  or  mistress  during 
a  portion  of  the  day.  Where  more  than  three  pupil  teachers  would  be 
needed,  children  over  12  years  of  age  may  be  employed  as  monitors 
under  certain  conditions.  They  are  engaged  by  the  week,  are  employed 
only  3  hours  a  day,  and  are  paid  a  small  sum.  The  usual  time  spent  by 
a  child  as  a  pupil  teacher  is  five  years,  each  year  adding  to  the  salary. 
At  the  close  of  their  engagement  they  are  perfectly  free  in  the  choice 
of  their  employment.  If  they  wish  to  continue  in  the  work  of  e<luca- 
tion  they  may  become  assisbmts  in  elemtMitary  schools  or  may  be  ex- 
amined for  admission  into  a  training  college  or  may  be  provisionally 
certificated  for  imme<liate  ser\ice  in  charge  of  small  schools. 

Assistant  teachers  are  recruited  both  from  the  ranks  of  the  pupil 
teachers  who  have  finished  their  engagements  and  from  candidates  who 
have  passed  the  required  examination.  These  need  not  be  annually 
examined  as  in  the  case  of  the  pupil  teacher. 

These  three  classes  of  twi-chers  are  then  found  more  or  less  in  all  rural 
schools.  A  school  of  60  or  more  scholars  requires  besides  the  head  mas- 
ter or  mistress  some  other  assistant  or  assistants  according  to  the  num- 
ber of  pupils.  Fully  75  per  cent,  of  the  heads  of  rural  schools  are  mis- 
tresses, for  the  simple  reason  that  they  can  be  had  at  less  expense  than 
masters.  In  all  England  and  Wales  there  is  a  corps  of  about  25,000 
certificated  teachers  of  elementary  schools.  The  training  colleges  accom- 
modate 3,194  and  furnish  yearly  a  supply  of  1,500  teachers  who  have 
been  trained  for  two  years.  This  number  is  sufficient  to  supi>ly  the 
annual  loss  of  about  G  per  cent.  Since  1870  a  great  and  beneficial 
change  has  taken  place  in  the  social  condition  of  teachers;  their  salaries 
have  been  materially  increased  and  their  manner  of  life  has  been  ren- 
dered more  comforta-ble.  This  has  h ad  the  effect  to  attract  great  numbers 
into  the  profession.  The  void  that  once  existed  will  soon  be  completely 
filled.  Teaching  is  exclusively  a  profession  throughout  Great  Britain 
and  when  once  taken  up  is  generally  prosecuted  through  life.  The  fol- 
lowing table  from  the  report  of  1879  gives  a  summary  of  the  average 
salaries. 
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Male  teaekera  certificated. 


Amoant  receiv(^ 

Komber  of  teachers . . . 


Under  £50  i  £50-75  .  £75-100  !  £100-150 


129  I    1, 125 


3.215 


4,904 


£150-360  i  £300-250    £250-300 


1.442  . 


498 


183 


£300+ 
99 


Female  teachers  certificated. 


Aninnnt  nHiieiTcd 

Naniber  of  teachers  . 


Under  £iO    £40-45 
709  ;        813 


£45-50 
740 


I 


£50-75 
7,176 


£75-100 
3,481 


£100-150 
1,451 


£150-200    £2004- 
241  I      40 


Tlie  average  salary  of  masters  in  1870  was  £95  128.  9d.,  aDd  is  dow 
£118  14«.  Sd.;  that  of  mistresses  iu  1870  was  £57  16«.  5d.,  and  is  now 
£71  28.  2d. 

Five  thousand  and  eighteen  out  of  14,G5l  mistresses  and  5,309  out  of 
11,595  masters  had  the  use  of  furnished  houses. 

These  figures  pi-ove  better  than  anything  else,  perhaps,  the  increased 
respectability  of  the  tea<ihing  profession  in  England.  The  certificated 
masters  generally  seek  positions  in  the  cities  and  large  towns,  and  conse- 
quently the  estimate  that  75  per  cent,  of  the  teachers  of  schools  in  the 
rural  districts  are  mistresses  is  not  too  large.  The  following  quotation 
from  the  report  of  Her  Majesty's  inspector  Eev.  H.  A.  Pickard,  M.  A., 
for  the  Oxford  district,  a  rural  region,  gives  some  idea  of  the  workings 
of  school  afi'airs.    He  says : 

The  teachers  in  these  schools  differ  widely  in  ability.  During  the  last  four  or  five 
months  I  have  been  taking  pains  to  ascertain  some  particulars  about  the  training  of 
those  who  have  charge  of  schools  in  my  district.  In  tliat  time  I  have  seen  145,  viz,  61 
maoters  and  84  mistresses.  Of  the  masters  44  had  been  trained,  17  were  untrained; 
•  *  •  Of  the  mistresses  33  had  iM^en  trained,  •  *  •  while  51  had  had  no  training 
ami  31  had  not  even  been  pupil  tc^achers.  From  this  the  conclusion  may  be  drawn  that 
there  is  a  great  variety  in  the  quality  of  the  iustructi<m  given.  So  also  is  there  con- 
aiderable  difference  in  the  salaries  which  the  teachers  receive.  •  *  •  i  have  kept 
the  returns  of  the  salaries  given  by  the  managers  in  264  out  of  the  308  departments 
that  I  have  visiti'd,  and  I  fmd  the  average  to  be  of  113  masters,  £109  lis.  lid. ;  of  107 
mistresHes,  £62  11«.  7d. ;  and  of  44  mistresses  of  infant  schools,  £55  78,  9d. 

Tliere  were  658  free  scholars  in  his  district.  The  larger  salaries  at- 
tract the  more  ambitious  teachers  to  the  cities,  and  yet  I  was  informed 
by  Mr.  Ileller,  of  the  National  Union  of  Elementary  Teachers,  that  many 
of  the  best  teachers  are  to  be  found  in  rural  schools.  All  the  teachers,  irre- 
spective  of  tlie  places  in  which  they  teach,  must  go  through  the  same 
training  and  submit  to  the  same  discipline.  The  educational  results  in 
rural  districts  are  often  better,  he  thought,  than  in  the  towns  and  cities. 
Tlie  stuft'  in  a  small  school  must  be  inexpensive  in  proportion  to  the 
number  of  scholars.  There  must  be  as  many  grades  as  in  larger  schools. 
The  teacher  often  profits  by  the  greater  struggle  to  fit  all  his  scholars 
for  examination.  The  tendency  of  the  best  teachers,  he  said,  was  to 
seek  the  most  lucrative  places  in  the  towns.  Yet  the  cost  of  living  was 
less  in  the  country,  a  pleasant  house  was  furnished  (which  is  very  rarely 
the  case  in  the  city),  and  numerous  other  advantages  were  held  oat  by 
rural  schools. 
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INSTRUCTION. 

The  course  of  instxuction  in  the  strictly  rural  districts  is  limited  com- 
pared to  that  of  the  larger  towns  and  cities :  reading,  writing,  arithmetic^ 
elementary  grammar,  geograi)hy,  history,  and  sewing.  With  each  school 
there  is  a  sewing  mistress,  who  instructs  the  girls  once  a  day  generally, 
and  these  are  examined  at  the  close  of  the  year  as  strictly  in  this  branch 
as  in  others.  Children  are  not  compelled  to  attend  school  after  they  ar- 
rive at  the  age  of  13,  and  few  attend  longer.  The  course  is  divided  into 
six  years,  which  are  called  the  six  standards.  The  infant  department  is 
not  included  in  these  standards.  At  the  close  of  the  first  year  first  stand 
ard  scholars  are  examined  as  to  their  ability  "  to  read  a  short  paragraph 
from  a  book  not  confined  to  words  of  one  syllable,"  "  to  copy  in  manu- 
script character  a  line  of  print  on  slates  or  in  copy  books  at  choice  of 
managers,  and  write  from  dictation  a  few  common  words,"  to  under- 
stand '^notation  and  numeration  up  to  1,00(),  simple  addition  and  sub- 
traction of  numbers  of  not  more  than  four  figures,  and  the  multiplica- 
tion table  to  6  times  12."  The  second  standard  is  expected  to  make  a 
slight  advance  in  these  subjects,  and  to  be  able  "  to  point  out  the  nouns 
in  the  passages  read  or  written,"  and  give  the  "  definitions,  points  of  com- 
pass, form  and  motions  of  the  earth,  and  the  meaning  of  a  map."  The 
fourth  standard  is  expected  "  to  read  with  intelligence  a  few  lines  of  prose 
or  poetry  selected  by  the  inspector,"  to  write  "  eight  lines  slowly  dictated 
once  from  a  reading  book,  copy  books  to  be  produced  showing  improved 
small  hand,"  to  understand  ^'compound  rules  (money)  and  reduction 
(common  weights  and  measures),  x>arsing  of  a  simx)le  sentence,  outlines 
of  the  geography  of  Great  Britain,  Ireland,  and  colonies,  outlines  of 
the  history  of  England  to  the  Norman  Conquest."  The  vast  majorily 
of  children  in  the  rural  districts  never  get  beyond  the  fourth  standard. 
The  sixth  standard  is  expected  to  pass  examination  on  the  following  sub- 
jects :  "Reading  with  fluency  and  expression — short  theme  or  letter — 
the  composition,  spelling,  granimar,  and  handwriting  to  be  consideredj 
proportion  and  vulgar  decimal  fractions,  parsing  and  analysis  of  a  short 
^complex'  sentence,  outlines  of  the  geography  of  the  world,  outlines  of 
the  history  of  England  from  Henry  VII  to  the  death  of  George  III.'' 
This  maybe  considered  the  maximum  of  learning  that  may  be  acquired 
in  the  rural  elementary  schools,  and  as  there  are  no  high  schools  to  be 
found  outside  of  the  towns,  rural  children  go  no  further.  Night  schools 
used  to  supply  the  deficiency  between  elementary-  schools  and  the  higher 
schools,  but  these  are  being  slowly  eliminated.  They  receive  no  govern- 
ment grant  except  for  the  three  R's.  It  will  be  noticed  that  one  standard 
advances  but  a  very  little  on  the  one  below  it.  As  the  children,  bright  or 
dull,  are  held  in  the  same  class,  it  is  some  disadvantage  to  the  bright 
ones,  who  could  master  the  requirements  in  a  fraction  of  a  year.  The 
teachers  bring  the  government  grant  to  their  school  by  seeing  that  all  the 
scholars  pass  the  examination.    The  following  quotation  from  a  very 
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interesting  and  exhaustive  report  by  Mr.  George  B.  Davis,  clerk  to  the 
Birmingham  school  board,  on  ^^  schools  in  Germany  and  Switzerland," 
in  which  he  speaks  of  English  schools,  is  a  forcible  and  careful  state- 
ment of  the  dangers  and  difficulties  of  the  case.    He  says : 

It  is  easy  to  understand  that  when  people  are  paid  for  certain  specified  resnltt, 
the  work  which  is  paid  for  will  receive  most  attention;  and  if  that  work  requires 
great  and  concentrated  effort  and  taxes  the  energies  to  any  considerable  extent  the 
work  which  is  not  paid  for  is  sure  not  to  receive  a  very  frresLt  amount  of  care.  This 
has  been  the  position  of  our  teachers  to  an  extreme  extent.  The  elementary  education 
acts  have  had  the  effect  of  forcing  into  the  schools  thousands  of  children  who  never 
went  to  school  before.  It  has  require<l  hard  work  to  bring  many  of  these  children  up 
to  the  standard  of  the  minimum  examinations,  and  this  has  been  made  worse  by  the 
fiact  that  in  many  of  our  schools  money  has  not  l>een  forthcoming  to  provide  the  maa- 
ters  with  a  strong  staff  of  assistants.  It  is,  therefore,  not  at  all  surprising  that  the 
teachers  should  have  turned  their  att-ention  mostly  to  the  dunces  in  order  to  prevent 
a  loss  of  grant.  It  is  easy  to  see,  too,  how  the  minimum  requirements  have  naturally 
oome  to  be  regarded  in  many  schools  as  a  complete  syllabus  and  to  be  treated  as  a 
maximum.  A  chief  difference  in  the  effect  is  that  in  their  natural  eagerness  to  get 
"passes''  our  teachers  are  tempted  to  resort  t^  all  kinds  of  contrivances  for  coaching 
children  on  the  exact  lines  of  the  examinations,  and  one  of  the  first  things  many 
teachers  do  when  they  remove  to  new  schools  is  to  endeavor  to  ascertain  the  very 
methods  of  examination  adopted  by  the  inspectors  of  the  district,  so  as  to  make  the 
teaching  conform  to  the  mode  of  examination.  Thus  the  teaching  becomes  extremely 
mechanical,  and  examination  rather  than  education  is  the  thing  worked  for.  This  is 
a  mischievous  state  of  things  which  it  will  be  difficult  to  cure,  especially  while  the 
teachers  are  compelled  to  work  for  '*  passes'*  and  for  grants.  The  German  teacher, 
on  the  other  hand,  is  taught  to  enter  on  his  work  as  an  educationist.  *  *  •  The 
minds  of  the  children  are  being  constantly  induenced  and  developed  by  the  mind  of 
the  teacher. 

If  the  abov^e  remarks  are  applicable  to  English  schools  in  general, 
they  are  particularly  applicable  to  rural  schools,  where,  as  I  was  every- 
where informed,  educational  matters  are  not  pushed  with  zeal;  where 
teachers  are  ill  paid;  where  the  schools  are  at  best  but  poorly  manned, 
and  the  teacher  has  every  disadvantage  to  struggle  with.  And  still 
there  has  been  very  commendable  progress  in  rural  schools  within  the 
past  ten  years.  Mr.  Heller,  altliough  admitting  that  the  minimum  scale 
is  largely  adopted  in  rural  parts  and  that  the  education  acts  are  a 
dead  letter  in  many  sections,  looked  upon  the  rural  schools  as  being 
nearly  on  a  par  with  city  schools — the  teachers  are  similarly  trained 
and  the  gi*ants  nearly  equal.  He  hinted,  however,  that  there  might  be 
a  possibility  of  a  greater  degree  of  leniency  adopted  by  the  inspectors  of 
rural  schools. 

The  methods  of  instruction  have  already  been  indicated  in  the  arrange- 
ments of  the  school  buildings  and  the  quality  and  number  of  teachers. 
As  you  enter  an  average  rural  school,  with  one  large  room  and  a  class 
room  adjoining,  the  scene  seems  a  little  complicated  until  you  are  told 
the  plan.  You  see  the  head  master  instructing  a  class  of  older  boys  in 
arithmetic.  He  writes  the  examples  on  a  small  transportable  black- 
board, and  the  pupils  work  them  out  on  their  slates  or  paper.  Over  in 
one  corner  you  see  a  boy  about  15  years  old  silently  passing  from  seat 
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to  seat  inspecting  examples  in  arithmetic  which  have  been  previously 
worked.  Ton  are  struck  with  the  appearance  of  so  young  a  person  as 
a  teacher.  He  does  not  have  the  full  charge  of  any  one  class,  but  is 
working  under  the  direction  and  immediate  superintendence  of  the 
head  master.  In  another  section  of  the  room  is  an  older  boy  who  has 
been  a  pupil  teacher  for  a  longer  period.  He  is  hearing  a  reading  class 
and  is  less  under  the  care  of  the  head  master.  He  has  full  charge  of 
this  class.  Glancing  into  the  classroom  you  see  the  ^^nfant  class" 
under  the  charge  of  a  mistress.  It  is  seated  in  a  sort  of  gallery,  tier 
rising  behind  tier.  Or  perhaps  the  girls  are  being  instructed  by  their 
sewing  mistress,  and  are  all  busy  with  thimble  and  needle  or  with  knit- 
ting. Everywhere  you  find  that  the  schools  are  noisy  in  comparison 
with  similar  ones  in  America.  The  lower  standards  are  the  largest,  and 
their  size  lessens  as  their  requirements  increase.  Sometimes  the  higher 
standards  are  so  small  that  the  lYth,  Vth,  and  Vlth  are  combined  in 
one  class,  and  that  a  small  one. 

TYPICAL  EXAMPLES  OF   RURAL  SCHOOLS. 

It  is  a  difficult  matter  to  embrace  in  a  few  examples  all  the  varieties 
of  rural  schools  to  be  found  in  England.  I  will  mention  two  which  I 
visited  during  September  and  October,  1879.  The  first  was  in  the  small 
village  of  Grasraere,  among  the  mountains  of  Westmoreland.  This  vil- 
lage is  situated  in  a  parish  containing  1,000  inhabitants,  mostly  small 
farmers  who  turn  their  attention  to  the  rearingof  sheep.  The  village  itself 
is  a  much  frequented  summer  resort  and  many  of  the  inhabitants  keep 
summer  boarders.  The  school-house  is  a  neat  building,  one  story  high, 
with  a  plan  much  like  Fig.  II,  with  the  exception  that  the  wing  on  the 
left  is  similar  to  that  on  the  right  and  is  devoted  to  school  purposes.  The 
teacher's  house  is  a  separate  building.  The  interior  showed  the  plain, 
substantial  taste  that  characterized  the  exterior.  There  was  no  ceiling, 
well  finished  rafters  being  left  in  sight,  and  the  walls  were  plain  white, 
decorated  with  various  maps,  blackboards,  &c.  The  desks  were  very 
plain,  being  long  common  benches  with  simply  a  board  for  the  seat.  The 
school  furnished  accommodation  for  175  scholars  and  had  an  average  at- 
tendance of  108.  The  school  begins  its  year  immediately  after  the  gov- 
ernment inspection  in  May.  The  term  lasts  until  the  third  week  in  July, 
then  a  vacation  of  four  weeks.  The  next  term  opens  on  the  second  week 
in  August  and  continues  until  Christmas,  when  there  is  a  vacation  of 
two  weeks.  With  the  exception  of  a  few  days  at  Easter,  there  are  no 
more  vacation  days  during  the  year.  This  school  is  a  ^<  national  school," 
and  connected  with  the  church.  The  rector  of  the  parish  is  the  chair- 
man of  the  local  committee;  he  is  associated  with  two  or  thi*ee  farmers. 
The  school  hours  are  from  9  A.  m.  to  12,  and  from  1.15  P.  M.  to  4.15.  As 
this  school  receives  the  government  grant,  the  religious  exercises  do  not 
come  during  the  school  hours,  but  after.  The  boys  and  girls  are  mixed 
in  all  the  departments,  and  made  an  excellent  appearance  as  they  worked 
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busily  upon  the  common  studies.  The  government  grant  for  the  past 
year  was  £77.  The  children  pay  as  fees  4d.  per  week,  except  5  who 
are  elected  annually  as  recipients  of  free  tuition  and  15  who  pay  2d.  per 
week^  the  remainder  being  made  up  from  the  income  of  a  foundation 
charity  which  amounts  to  j&21.  The  head  master  receives  a  salary  of 
£105  together  with  his  house  and  coal.  He  also  receives  £25  as  organ- 
ist of  the  church.  He  has  under  him  pupil  teachers  whose  salaries  begin 
at  £12  109.  and  rise  £2  10«.  each  year.  He  has  also  a  monitor  who  re- 
ceives £10  a  year,  and  an  infant  teacher  and  sewing  mistress  whose 
salary  is  £55  a  year. 

Orasmere  has  had  a  good  school  for  over  100  years  and  is  as  well 
educated  as  any  section  in  rural  England.  The  present  school  has  been 
in  existence  for  more  than  a  century  and  has  been  a  national  school 
since  1854,  at  which  time  the  present  building  was  erected.  The  per- 
centage of  adults  who  can  neither  read  nor  write  is  very  small,  not 
over  5  at  the  maximum.  As  before  stated,  the  chief  occupation  of  the 
inhabitants  is  sheep  raising.  Some  farmers  have  from  2,000  to  4,000 
sheei),  and  raise  a  little  corn,  some  oats,  a  good  many  potatoes,  and  a 
few  cattle.  The  families  are  all  large,  the  children  numbering  from  eight 
to  twelve.  The  recent  education  acts  have  had  a  marked  effect  even  in 
this  remote  district.  The  interest  of  the  people  at  large  in  educational 
matters  has  increased,  the  children  are  more  regular  at  school,  and  the 
education  they  receive  is  more  thorough.  One  injurious  effect  that  has 
resulted  is  that  children  leave  school  earlier  than  formerly.  At  the  age 
of  13  they  get  their  certificates  and  this  puts  an  end  to  their  study. 
There  are  very  few  children  at  school  over  13  years  of  age.  In  this 
region  there  is  no  high  school,  and  consequently  no  opi>ortunity  for  a 
poor  boy  to  rise  to  the  university. 

The  next  example  I  take  is  of  a  national  school  in  the  little  village  of 
Eowsley,  Derbyshire,  which  contains  but  250  inhabitants,  mostly  small 
farmers,  railroad  men,  and  quarrymen.  The  school  is  a  small  one,  hav- 
ing 110  names  on  the  books,  86  being  in  average  attendance.  The 
school  building  is  a  neat  stone  structure,  but  very  old.  The  teacher's 
house  is  joined  to  the  rear  of  the  main  building.  The  single  school- 
room is  plainly  yet  substantially  furnished,  well  ventilated,  and  cheer- 
ful. The  Duke  of  Rutland  keeps  the  buildings  in  repair  at  his  own  ex- 
pense. The  children  are  from  3  to  16  years  of  age,  although  the  major- 
ity leave  school  at  13.  The  six  standards  are  taught,  and  a  few  scholars 
pursue  their  studies  still  further.  These  latter  are  increasing  every 
year.  As  there  are  no  higher  schools  in  the  vicinity  the  education  of 
the  pooi'er  children  must  stop  here.  The  village  is  a  prosperous  one,  and 
its  inhabitants  generally  have  a  bit  of  land  and  keep  one  or  two  cows, 
only  a  few  being  very  poor.  There  are  no  foreigners  and  few  adults  who 
cannot  re^id  or  write.  The  education  act  has  brought  educational  mat- 
ters to  the  front  and  the  people  are  showing  a  greater  interest  in  them.. 
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The  school  facilities  are  better  and  a  higher  standard  is  maintained. 
There  has  been  only  one  defaulting  parent  since  1876,  and  there  is  but 
one  half-timer.  The  head  master  receives  i&lOO,  his  house  and  his  vaxes. 
His  wife  has  charge  of  sewing,  and  one  pupil  teacher  assists  hitn,  receiv- 
ing 28.  per  week.  The  hetid  master  is  also  postmaster,  organist,  and 
choir  master.  To  show  how  great  have  been  the  changes  for  the  better^ 
I  will  quote  a  report  that  was  made  ou  this  school  in  1873  by  a  govern- 
ment inspector.    He  says: 

This  sobool  is  in  a  thoroughly  inefficient  state.  I  have  seldom  seen  one  more  so. 
There  are  scarcely  any  sai table  books  or  apparatus^  and  only  one  smaU  privy,  common 
to  boys  and  girls.  Plans  for  the  improvement  of  the  offices  have  been  returned  by  the 
education  department  to  the  managers.  I  was  informed  these  plans  had  been  lost. 
Nothing  has  been  done  in  the  way  of  improvement.  The  lat«  master,  Mr.  Parr,  evi- 
dently neglected  his  school.  The  present  teacher  resides  four  miles  from  the  school^ 
but  I  believe  this  is  a  temporary  arrangement.  No  grant  is  payable,  as  the  regula- 
tions of  the  7th  section  of  the  elementary  education  act  have  not  been  put  up  in  the 
school  room. 

Such  was  his  report,  and  I  was  also  informed  that  at  that  time  the 
average  attendance  was  but  28,  the  number  present  at  the  government 
examination  was  only  5,  and  of  these  only  2  passed  in  reading,  and  none 
in  writing  and  arithmetic.  The  teacher  was  an  ex-blacksmith  who  had 
smashed  his  thumbs  and  taken  up  the  teacher's  vocation  as  a  last  re- 
sort. His  predecessor  was  an  ex-grocer.  When  we  contrast  this  state 
of  things  with  the  present  we  see  how  fundamental  are  the  changes  for 
the  better  which  are  being  brought  about  all  over  rural  England.  This 
is  probably  an  extreme  case  and  should  not  be  taken  as  a  type,  yet  it 
shows  the  great  lethargy  into  which  public  interest  in  vital  subjects  can 
fall.  The  preisent  teacher  is  a  graduate  of  a  tniiuing  college.  The  school 
is  equipped  in  a  thorough  manner,  all  the  children  in  the  neighborhood 
are  at  school,  and  everybody  is  interested  in  educational  matters. 

In  his  annual  report  for  the  Ojtford  district  (which  is  a  rural  one)  Hei 
Majesty's  inspector,  the  Eev.  H.  Adair  Pickard,  M.  A.,  makes  a  few 
statements  whiqji  bear  upon  the  subject  in  hand.    He  says : 

Out  of  a  population  which  amounted  at  the  last  census  to  181,060,  I  found  24,477 
children  in  school  and  I  should  think  there  was  accommodation  for  about  G,000  more. 
Indeed,  in  almost  every  school  district  sufficient  efficient  and  suitable  schools  are 
now  provided  for  the  children  of  the  poor,  and  generally  the  parents  are  really,  at  con- 
siderable sa(;riiice  for  the  present  to  themselves,  to  take  advantage  of  the  instruction 
thus  offered.  Out  of  the  308  departments  there  are  no  less  than  185  single  schools,  many 
of  them  very  tiny,  and  deriving  great  advantage  from  the  grants  paid  to  the  mauagers- 
when  the  population  of  the  school  district  does  not  exceed  200  (or  300)  souls.  Thirty 
institutions  have  two  teachera,  18  being  mixed  under  a  master,  with  a  certiiicated 
teacher  for  the  infants;  3  under  2  mistresses,  one  of  whom  takes  the  infants;  and  9  of 
the  objectionable  class  where  the  master  takes  the  boys,  of  whom  many  are  under  7 
years  old,  and  the  mistresses  the  girls,  with  an  equal  tail  of  infants.  There  remain  21,. 
chiefly  in  towns,  where  the  school  is  organized  in  the  best  manner  possible,  with  three 
departments  of  boys,  girls,  and  infants.  In  one  viUage,  ChurchiU,  the  children  are 
taught  in  this  manner,  and,  though  it  is  a  costly  plan,  yet  the  managers  have  their 
reward  in  the  excellence  of  their  schools.  •  *  ^  Twenty-one  night  schools  were- 
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examined  at  14  centres,  •  •  •  296  yonng  people  were  qualified  for  examination, 
of  whom  :i57  were  examined,  and  they  gained  2)05  passes  in  reading,  263  in  writing,  and 
242  in  arithmetic. 

S£NTiB££NTS  OONOEBNINO  EDUCATION  IN  BUBAL  DISTBIOTS. 

This  topic  has  been  touched  upon  many  times  in  the  foregoing  state, 
ments,  and  yet  some  farther  remarks  on  so  imjyortant  a  theme  may  not 
be  uninteresting.    Mr.  Heller  of  the  National  Union  says : 

The  recent  agitation  of  educational  subjects  has  made  great  changes  in  the  oharao- 
ter  of  the  people.  The  great  cry  that  advanced  education  would  increase  the  crime 
of  the  land  has  been  thoroughly  answered.  Crime  has  been  rapidly  on  the  decreaso 
since  the  education  acts  have  become  the  law  of  the  land.  There  is  manifestly  leM 
coarseness  of  manners  among  the  lower  classes.  The  desire  for  eilncation,  it  is  tme^ 
has  led  to  a  certain  restlessness.  It  has  driven  children  into  towns  to  seek  what  they 
consider  higher  situations,  and  in  some  cases  it  has  led  to  emigration.  Educational 
questions  have  become  popularized.  Where  one  thought  on  such  subjects,  eight  are 
interested  now.*  One  harm  has  resulted :  the  working  classes  have  been  partly  led 
and  have  partly  fallen  into  the  habit  of  regarding  education  as  only  a  means  by  which 
they  can  get  higher  wages.  Unless  they  can  see  the  practical  issue  of  the  subjects 
taught  they  are  inclined  to  murmur.  In  many  cases  where  the  teacher  is  pressed  for 
time^  having  insufficieut  assistance,  where  his  pay  or  reputation  dei)ends  on  the 
amount  of  the  grant  earned,  simply  the  minimum  requirement  is  kept  in  view,  and  the 
teacher  turns  liis  attention  to  the  bare  fact^  to  be  taught  which  will  enable  the  scholar 
to  pass  the  examination.  This  press  crowds  out  all  opportunities  on  the  part  of  the 
teacher  to  show  how  the  studies  are  related  to  their  everyday  life.  There  is  a  great 
call  for  techuicar schools  which  will  give  special  instruction  on  practical  subjects. 

Mr.  Barrage,  of  Warwickshire,  said : 

The  great  qu(»stion  with  the  fanner  is  how  he  can  educate  his  children  and  yet  get 
all  the  work  possible  out  of  them.  The  matter  rests  in  the  hands  of  the  clergyman 
and  one  or  two  leading  farmers.  Now  when  better  educational  facilities  have  a  luke- 
warm support,  when  the  farmers  are  inclined  to  pull  back,  it  is  hard  work  to  establish 
and  keep  in  good  order  efBcient  schools.  The  half-time  system  can  only  be  a  success 
where  there  are  special  halt-time  schools,  and  the  night  schools  arc  being  discouraged 
by  the  education  drpartnieut,  and  yet  on  the  whole  great  advances  are  being  made  in 
public  sentiment  concerning  eleintmtary  schools.  There  is  little  or  no  opposition  to 
the  conipnlsiiry  systeni,  and  where  it  is  not  carried  out  strictly  it  i% rather  from  neg- 
lect than  from  din^ct  opposition. 

The  education  a<5ts  have  been  in  existence  hardly  long  enongh  to  have 
affected  mati^rially  the  industries  of  the  country,  but  the  next  ten  or 
twenty  years  will  show  the  results  of  the  seed  already  sown.  All  parties 
look  forwai-d  to  a  greater  or  less  increase  of  board  schools  throughout 
England.  This  great  system  of  unsectarian  education,  not  necessarily 
excluding  teaching  in  religious  subjects,  is  slowly  modifying  and  adapt- 
ing itself  to  the  needs  of  the  English  people;  whether  it  shall  ever  be- 
come universal  or  not,  it  has  stirred  up  the  public  sentiment  to  a  fervent 
heat  on  a  subject  of  great  national  importance. 
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INSTRUCTION  IN  CHEMISTRY  AND  PHYSICS. 


CHAPTER  I. 

GENERAL  INTRODUCTION. 

Towards  the  close  of  the  year  1878,  the  Commissioner  of  Education 
sent  out  a  circular  containing  questions  relative  to  the  teaching  of  chem- 
istry and  physics  in  the  United  States.  Those  questions  were  exceed- 
ingly comprehensive.  They  covered  the  ground  from  the  most  ele- 
mentary work  of  the  common  schools  up  to  the  highest  courses  of  the 
universities.  The  history  of  instruction  in  chemistry  and  physics,  the 
l)resent  courses  of  study,  the  text  books  used,  the  value  of  apparatus, 
the  laboratory  facilities  and  policy,  the  character  of  examinations,  and 
the  cultivation  of  original  research  were  all  made  subjects  of  inquiry. 
Later  a  supplementary  circular  was  issued  covering  much  of  the  same 
ground  but  especially  addressed  to  superintendents  of  i)ublic  schools 
in  the  larger  towns  and  cities. 

Gradually  answers  came  in,  and  in  due  time  the  voluminous  material 
thus  collected  was  placed  in  the  hands  of  the  present  writer  for  dis- 
cussion and  report.  The  replies  varied  much  in  value,  so  that  great 
care  had  to  be  taken  in  compiling  both  the  text  and  the  statistical 
tables.  Some  questions  were  answered  fully,  others  vaguely;  some 
schools  were  careful  and  interested  in  filling  out  their  replies,  others 
were  indifferent  and  careless.  Such  replies  to  single  questions  as  were 
unmistakably  ambiguous  have  been  rejected  altogether  in  making  up 
this  report;  in  other  words,  have  been  regarded  as  no  replies  at  all.  In 
short,  the  usual  critical  methods  have  been  employed  in  the  selection  of 
good  and  the  rejection  of  bad  material.  One  set  of  answers  has  been 
left  almost  entirely  out  of  consideration,  namely,  those  relative  to  ex- 
aminations. They  were  full  enough  in  many  cases,  but,  resting  unfortu- 
nately upon  no  common  basis,  were  in  no  way  fairly  comparable,  and 
indicated  nothing  of  value  as  to  the  character  of  instruction  given. 
Details  concerning  the  other  classes  of  replies  will  be  found  in  the  ex- 
planatory notes  preliminary  to  the  statistical  tables. 

The  puri)ose  of  the  report  is  twofold :  first,  to  state  the  facts,  and, 
secondly,  to  point  out  defects  and  remedies — to  show  on  the  one  hand 
what  is,  and  on  the  other  what  ought  to  be.  The  bulk  of  the  work  is 
occupied,  as  will  be  seen,  by  text  descriptive  of  single  institutions  and 
by  statistics  of  a  general  character.  In  these  portions  of  the  report  no 
criticisms  are  introduced.    Every  school  or  college  is  given  for  what  it 
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is  wortli ;  and  a  fair  account  is  presented,  showing,  as  far  as  the  reports 
sent  in  would  warrant,  just  what  it  is  doing  in  physics  and  chemistry. 
If  the  reports  have  been  inexact  or  incomplete,  if  some  schools  have 
claimed  too  much  and  others  too  little,  the  fault  lies  not  with  the  present 
writer. 

In  the  prefatory  portions  of  each  descriptive  chapter,  various  general 
considerations  are  offered  and  criticism  is  freely  indulged  in.  This  crit- 
icism is  in  no  case,  however,  applied  to  single  institutions.  It  attempts^ 
tocomi)are  the  actual  state  of  things  with  the  condition  which  should 
properly  exist ;  and,  in  doing  so,  it  clearly  and  sharply  indicates  cur- 
rent defects  and  evils.  The  distinct  recognition  of  faults  is  plainly  the 
first  step  in  any  process  of  reform.  When  it  is  supplemented  by  the 
perception  of  merits,  then  progress  becomes  not  possible  merely  but  al- 
most certain.  The  views  which  the  writer  has  put  forward  are,  he  be- 
lieves, those  which  are  to-day  held  by  the  greater  number  of  specialists 
in  physics  and  chemistry  and  are  not  merely  his  own  personal  notions. 

/  Upon  one  i>oint,  however,  two  schools  of  scientific  teachers  are  in  oppo- 
sition ;  and  here  he  has  been  compelled  to  choose  sides.  On  the  one 
hand  it  is  believed  that  a  full  course  of  didactic  instruction  should  pre- 
cede the  admission  of  students  into  the  laboratory,  and  on  the  other  it 

'   18  lield  that  laboratory  and  classroom  work  should  go  side  by  side  from 

1  the  beginning.    The  writer  holds  strongly  to  the  latter  opinion,  and  be- 
lieves that  much  teaching  of  science  preliminary  to  laboratory  practice 

I  is  like  lectures  upon  swimming  before  the  pupil  enters  the  water,  Justas 
the  student  of  Latin  takes  grammar,  exercises,  and  translations  side  by 
side,  so  the  learner  of  a  science  should  simultaneously  acquire  and  apply 
his  knowledge.  To  study  chemistry  without  laboratory  practice  is  like 
trying  to  learn  mathematics  by  rule  alone,  apart  from  discipline  in  the 
solution  of  problems.  Every  branch  of  knowledge  should  be  so  taught 
that  the  pupil  may  catch  some  of  its  real  spirit,  something  of  that  feel- 
ing which  animates  and  encourages  the  foremost  investigators,  and 
which  alone  is  able  to  cause  a  vigorous  growth.  To  this  end,  in  every 
natural  or  physical  science  some  objective  work  is  absolutely  essential, 
and  the  schools  which  fail  to  recognize  this  fact  can  never  attain  to  the 
desired  results.  The  sciences,  from  an  educational  point  of  view,  have 
merits  of  their  own  unlike  those  of  other  studies.  They  are  intended 
not  only  to  give  mental  discipline,  but  also  to  train  the  feculty  of  ob- 
servation and  to  teach  the  scholar  the  experimental  method  of  grappling 
with  unsolved  problems.  To  accomplish  these  purposes  the  student  of 
botany  collects  and  analyzes  plants,  the  young  naturalist  picks  up  and . 
classifies  shells  and  insects,  the  beginner  in  chemistry  tries  simple  ex- 
periments. Without  the  latter,  the  study  of  chemistry  can  never  be 
anything  but  a  failure ;  and  the  writer  holds  that  it  should  begin  at  the 
veiy  outset,  if  for  no  other  reason  than  that  so  many  pupils  quit  their 
lessons  before  reaching  advanced  work. 
Two  difliculties,  partly  real  and  partly  imaginary,  have  hitherto  op- 
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posed  the  general  introduction  of  laboratories  into  the  schools.  One  has 
been  the  difficulty  of  finding  trained  teachers  or  teachers  with  whom 
science  was  not  subordinate  to  other  things ;  the  second  arises  from  con- 
siderations of  expense.  The  first  difficulty,  as  will  be  shown  in  subse- 
quent chapters,  is  real  enough,  although  it  is  rapidly  dying  away;  the 
other  rests  on  the  flimsiest  of  foundations.  Let  any  one  who  thinks  that 
laboratories  are  necessarily  costly  once  see  how  much  a  boy  can  accom- 
plish for  himself  with  a  few  test  tubes,  bottles,  and  cheap  reagents,  and 
his  ideas  upon  this  subject  will  undergo  essential  modifications.  This 
matter  is  sufficiently  discussed  in  the  following  portions  of  the  report, 
but  there  is  one  practical  consideration  which  may  be  properly  presented 
here. 

Some  years  ago.  Congress  passed  an  act  authorizing  schools  and  col- 
lege&  to  import  apparatus  free  of  duty.  This  act  is  not  so  widely  known 
among  teachers  as  it  ought  to  be,  nor  do  those  who  know  it  fully  realize 
the  saving  in  expense  which  it  implies.  Goods  bought  of  a  local  mid- 
dleman cost  their  European  price,  plus  a  heavy  duty  and  the  expense  of 
transportation,  with  a  large  profit  to  the  dealer  over  and  above  the  sum 
of  the  foregoing  items.  A  school,  by  importing  its  apparatus  directly, 
can  save- the  duties  and  the  local  dealer's  profit — a  retrenchment  of 
from  forty  to  fifty  per  cent.  A  hundred  dollars  thus  expended  on  a  di- 
rect foreign  order  will  buy  as  much  material  as  a  humked  and  fifty  laid 
out  at  home.  A  knowledge  and  an  application  of  these  facts  will  enable* 
many  a  school  to  do  far  more  in  the  way  of  laboratory  work  than  is  con- 
sidered possible  now.  To  be  sure,  it  is  desirable  that  home  trade  should 
be  patronized,  but  not  in  such  a  way  as  to  cripple  science.  The  present 
duties  bring  in  but  a  trifling  revenue  to  the  government  and  might 
be  abolished  without  injury  to  any  one.  If  this  were  done,  our  schools- 
and  colleges  could  aitbnl  to  buy  more  goods  of  American  dea  lers ;  the* 
latter,  with  larger  sales,  could  ask  more  reasonable  profits ;  and  so  botb 
buyer  and  seller  would  be  benefited. 

One  of  the  useful  features  of  this  report  is  that  it  renders  possible  » 
j  comparison  of  the  work  done  in  chemistry  and  physics  by  schoo}^  of 
diverse  grades.  Especially  interesting  is  the  parallel  to  be  drawn  be- 
tween the  colleges  and  the  preparatory  schools.  In  most  cases  the  latter 
teach  chemistry  and  physics  to  the  same  extent  as  the  former  and  in 
essentially  the  same  way.  The  conclusion  is  obvious  that  the  colleges 
ought  to  do  higher  work ;  and,  as  far  as  courses  of  study  leading  to  the 
B.  s.  degree  are  concerned,  they  should  add  the  sciences  in  question  to 
their  requirements  for  admission.  The  present  repetition  or  duplication 
of  studies  is  clearly  wasteful,  and  ought  to  be  abolished.  A  little  more 
cooperation  in  this  matter  between  the  lower  schools  and  the  colleges 
would  plainly  be  advantageous.  Let  the  ^hools  uniformly  put  these 
studies  into  their  upper  grades,  while  the  colleges  bring  them  regularly 
(prward  into  the  freshman  year,  and  a  direct  progression  would  be 
readily  attainable.    In  some  places  this  is  done,  but  not  in  many.    As  a 
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rule,  the  onlinary  college  course  leaves  the  sciences  for  the  junior  and 
senior  years,  an  arrangement  which  precludes  the  cooperation  suggested 
above  and  renders  advanced  electives  in  either  chemistry  or  physics  out 
of  the  question. 


CHAPTER  XL 

HISTORICAL  SKETCH. 

The  sciences  of  chemistry  and  physics  are  of  such  comparatively  re- 
cent origin  that  their  educational  prominence  is  altogether  a  growth  of 
modern  times.  The  present  century  has  seen  their  chief  developments, 
and  within  the  memory'  of  men  still  living  they  have  leaped  from  a 
wholly  suboi*dinate  position  into  the  front  rank  of  the  greater  studies. 
Fifty  yeai-s  ago  no  college  in  America  would  have  given  chemistry  an 
equal  rank  with  Greek ;  to-day  an  election  between  the  two  subjects  is 
in  many  of  our  best  institutions  freely  permitted.  In  these  sciences  e^- 
l)ecially,  useful  in  so  many  arts  and  industries,  powerful  in  intellectual 
methods,  and  fertile  in  suggestions  for  the  imagination,  the  classics  find 
their  strongest  rivals  for  educational  supremacy. 

The  early  history  of  scientific  teaching  in  America  is  vague  and  ob- 
scure. Before  the  war  of  the  Eevolution,  natural  philosophy,  such  as 
it  .was  in  those  days,  had  a  sort  of  footing  in  American  colleges.  The 
chai'acter  of  the  teaching  may  easily  be  guessed.  The  subject  was 
usually  subordinated,  as  it  still  is  in  some  institutions,  to  the  study  of 
mathematics.  Lectures  were  delivered  upon  mechanics,  hydrostatics, 
pneumatics,  and  optics ;  a  little  was  said  about  heat  and  sound ;  a  few  ex- 
periments in  electricity  were  perhai)s  occasionally  shown.  Experimental 
physio^s  was  then  but  just  beginning  to  develop ;  Eumford  was  yet  to 
interpret  the  nature  of  heat;  the  electric  current  was  unknown ;  Oersted, 
Ampere,  Davy,  and  Young  were  not  even  bom.  Oxygen  was  still  an 
undiscovered  substance.  Priestley  and  Cavendish,  Scheele  and  Lavoisier, 
Dalton  and  Gay-Lussac  had  all  their  work  yet  to  do.  There  were  no 
physical  laboratories  for  the  instruction  of  students  anywhere ;  instru- 
ments of  precision  were  scarcely  thought  of;  and  chemistry,  except  as  an 
obsciu*e  and  almost  unimportant  branch  of  physics,  was  hardly  taught 
at  all.  The  sciences  were  young  and  feeble,  and  good  methods  of  in- 
struction in  them  were  yet  to  be  evolved. 

By  slow  degrees  the  study  of  chemistry  wfw  introduced  into  American 
medical  schools  and  colleges.  In  the  former  class  of  institutions  it  was 
taught  at  first  in  connection  with  materia  medica.  The  University  of 
Pennsylvania  medical  school  in  1768,  .the  medical  school  of  Har\'ard 
College  in  1782,  and  the  Dartmouth  school  in  1798  are  among  the  places 
at  which  the  science  was  early  recognized.  The  colleges  proper  were 
perhaps  somewhat  slower  in  extending  their  hospitality  to  the  new 
branch  of  learning.    At  William  and  Mary  there  was  a  professor  of 
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chemistry  and  natural  philosophy  as  early  as  1774 ;  hut  Princeton  was 
the  first  academic  college  to  award  to  chemistry  the  honor  of  a  separate 
chair.  Here,  in  1795,  Dr.  John  Maclean  became  professor  of  chemistry, 
but  at  a  later  period  the  labor  of  instruction  in  mathematics  and  physics 
was  also  assumed  by  him.  The  lead  thus  taken  was  followed  by  Colum- 
bia College  in  1802;  by  Yale,  in  1803;  by  Bowdoin,  in  1805;  by  South 
Carolina  College  and  Dickinson  College,  in  1811,  and  so  on  by  college 
after  college  until  chemistry  was  recognized  as  an  important  branch  of 
study  all  over  the  land. 

Between  1800  and  1845  scientific  studies  grew  slowly  but  surely  into 
favor.  This  was  the  preparatory  era  which  led  up  to  the  establishment 
of  our  modern  technological  schools,  the  first  of  these  being  the  Rens- 
selaer Polytechnic  Institute,  founded  in  1824.  During  this  period  many 
illustrious  men  were  making  their  best  researches,  and  enthusiastic 
students  were  bringing  to  our  shores  the  traditions  of  laboratories 
abroad.  Hare  and  Silliman,  Page  and  Henrj^,  gave  discovery  after  diS' 
covery  to  the  world  ;  and  Liebig,  at  Giessen,  was  training  many  a  future 
professor  for  American  schools.  Here  and  there  at  home,  chemists 
opened  their  private  laboratories  for  the  instruction  of  students.  This 
was  done,  for  example,  by  Dr.  Charles  T.  Jackson  at  Boston,  in  1838 ; 
by  Booth  at  Philadelphia,  and  by  others  elsewhere. 

Between  1845  and  1850  a  new  period  in  American  science  began. 
Scientific  schools  were  established  at  Harvard  and  Yale ;  the  Smith- 
sonian Institution  commenced  operations ;  the  American  Association  for 
the  Advancement  of  Science  was  organized.  Laboratory  instruction  in 
chemistry  at  last  acquired  a  foothold  in  our  systems  of  education,  and 
our  oldest  universities  gave  it  a  friendly  though  somewhat  skej>tical 
welcome.  Year  by  year  it  grew  into  favor ;  it  found  its  way  beyond  the 
scientific  schools  into  the  colleges  themselves;  the  good  results  are  vis- 
ible to-day  beforfe  the  world. 

One  thing,  however,  was  yet  largely  wanting,  namely,  the  recogni- 
tion, as  an  educational  instniment,  of  original  research.  Individuals 
here  and  there  were  awake  to  its  importance ;  but,  in  general,  both 
chemistry  and  physics  were  taught  from  a  utilitarian  point  of.  view ; 
more  as  "bread  and  butter  sciences"  than  as  ennobling  intellectual 
pursuits.  Naturally,  the  lower  work  preceded  the  higher,  but  the  latter 
came  in  due  time.  With  stimulated  interest  and  good  preparatory 
training,  American  students  in  ever  increasing  numbers  sought  the  ad- 
vantages offered  by  the  great  universities  of  Germany.  There,  where 
science  had  attained  its  highest  developments,  they  found  research  con- 
sidered as  the  crown  of  a  scientific  education,  as  the  best  evidence  of 
its  completeness.  Imbued  with  such  ideas,  having  themselves  shared 
in  the  labor  of  new  investigations,  they  returned  homewards  to  reen- 
force  the  small  baud  of  older  teachers  and  workers.  In  all  directions 
the  modern  university  spirit  was  spreading. 

In  the  year  18G2  an  event  happened  the  full  importance  of  which  has 
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not  yet  been  generally  understood.  It  was  during  the  darkest  period  of 
the  civil  war  that  Congress,  notwithstanding  the  excitement  due  to  cur- 
rent events,  in  spite  of  the  pressure  of  affairs  involving  the  very  life  of  the 
nation,  found  time  to  pass  an  act  granting  to  the  several  States  large 
areas  of  public  lands  for  the  endowment  of  agricultural  and  mechanical 
•colleges.  After  the  war  had  ended,  the  seed  thus  generously  planted 
began  to  grow.  In  some  States  the  land  grant  went  to  strengthen  old 
institutions,  in  others  it  founded  new  schools;  but  in  every  instance  it 
was  the  modern  scientific  education  that  reaped  the  greatest  benefit. 
It  matters  not  that  in  some  cases  the  national  gift  was  recklessly  mis- 
managed or  foolishly  squandered  inexpensive  buildings;  the  general 
result  was  good.  The  MassachusettiS  Agricultural  College  sprang  up 
within  cannon  shot  of  Amherst;  Harvard  found  a  rival  in  scientific 
teaching  at  the  Institute  of  Technology,  not  four  miles  away ;  Cornell 
University  arose  to  compete  with  the  older  colleges  of  New  York  ;  the 
Shefiield  Scientific  School  was  strengthened  and  improved.  In  nearly 
every  State  the  new  education  secured  a  firmer  foothold ;  modern  meth- 
ods of  laboratory  instruction  were  introduced  ;  all  the  universities  and 
colleges  of  America  felt  the  infiuence  and  many  followed  the  examples 
thus  set  before  them.  In  short,  the  national  land  grant  not  only  fulfilled 
the  purpose  for  which  it  was  originally  intended,  but  it  also  gave  to 
scientific  education  the  greatest  stimulus  which  the  latter  ever  received 
uxM>n  this  continent. 

In  1864,  Columbia  College  established  its  School  of  Mines,  and  a  year 
later  the  Massachusetts  Institute  of  Technology  was  organized.  Shortly 
afterward,~at  the  latter  institution.  Professor  E.  C.  Pickering  fitted  up 
a  physical  laboratory,  the  first  of  its  kind  ever  opened  to  students  in 
this  country,  thus  taking  a  lead  which  was  rapidly  followed  by  other 
schools  and  colleges.  The  new  period  in  the  teaching  of  physics  was 
iate  in  coming,  but  its  development,  now  going  on,  is  sure. 

From  1863  down  to  the  date  of  writing,  the  record  is  one  of  continuous 
and  extraordinary  progress.  Within  these  few  years  the  land  grant  col- 
leges have  come  into  existence,  and  by  private  benevolence  many  other 
institutions  have  been  founded.  In  the  latter  class  I  need  only  mention, 
in  the  order  of  their  foundation,  the  Stevens  Institute,  the  University  of 
Cincinnati,  and  the  Johns  Hopkins  University.  In  all  ttese  schools 
science  has  full  recognition  and  is  taught  by  modern  methods  with  mod- 
ern appliances.  During  this  period,  also,  Harvard  has  adopted  its  pres- 
ent elective  system,  tbe  University  of  Pennsylvania  has  organized  its 
scientific  school,  and  the  University  of  Virginia  has  stepped  into  new 
prominence  as  a  centre  of  chemical  research.  To-day  the  higher  chem- 
istry can  be  studied  in  a  score  of  places  where  twentjr  years  ago  no  ade- 
quate facilities  were  offered,  and  the  modern  physics*,  with  its  mathe- 
matical methods  and  its  laboratories,  is  rapidly  coming  into  vogue. 

One  other  featmre  of  the  new  movement  remains  to  be  mentioned, 
namely,  the  spread  of  scientific  teaching  downward  into  the  secondary 
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^schools.    These,  too,  are  organizing  laboratories,  teaching  young  scholars 
to  see  and  experiment  for  themseives,  preparing  the  way  for  higher 
work,  and  rendering  the  latter  more  easily  possible.     The  <<  summer 
schools"  of  chemistry  at  Hansard  and  elsewhere,  the  Woman's  Labora- 
tory at  the  Massachusetts  lastitiiteof  Tec  hnology,  and  such  like  enter 
prises  are  doing  much  in  this  direction.    To-day  chemistry  and  physics  f 
are  taught  in  nearly  all  the  academies  and  high  schools  of  the  land;  so  / 
that  the  larger  colleges,  whenever  the^'  see  fit,  may  easily  require  from 
the  candidate  for  admission  a  wider  knowledge  of  these  sciences  than  ; 
they  themselves  taught  a  dozen  years  ago.    When  and  in  what  manner  ' 
the  present  scientific  movement  shall  culminate,  no  one  can  say ;  but  the  / 
fact  of  growth  is  evident  everywhere.    This  report  is  an  attempt  to  catch  j 
the  present  aspect  of  affairs  and  fix  it  in  a  permanent  record.^ 


CHAPTER  III. 

INSTITUTIONS  FOR   SECONDARY   INSTRT'CTION. 

The  reports  received  from  over  one  hundred  and  seventy  cities  and 
from  a  very  much  larger  number  of  private  schools  and  academies  show 
that  instruction  in  chemistry  and  physics  is  very  generally  given.  Only 
a  few  cities  report  no  teaching  in  these  branches ;  while  many  state  that 
natural  philosophy,  at  least,  isj  orally  taught  in  grades  lower  than  the 
high  schools. 

Whether  it  is  or  is  not  desirable  to  teach  the  sciences  in  primary  and 
intermediate  schools  is  an  open  question.  That  the  pupils  become  in- 
terested in  such  subjects  and  are  able  to  profit  by  them  there  is  no 
doubt.  Oral  instruction  in  chemistry  and  physics  can  certainly  be  made 
intelligible  to  children  ten  years  old.  But,  on  the  other  hand,  there  is 
at  present  a  serious  tendency  towaixis  overcramming  the  lower  schools 
with  a  great  variety  of  studies ;  and  this  tendency  may  lead  to  one  of 
two  results :  it  may  either  diminish  the  time  allotted  to  the  more  im- 
portant fundamental  branches  or  it  may  injure  the  scholars  by  over- 
work. [Neither  result  is  desirable.  Perhaps  a  compromise  can  be  ef- 
fected through  the  medium  of  the  reading  books,  which  might  properly 
contain  some  shoil;  extracts  relating  to  natural  science.  In  some  places 
The  Child's  Book  of  Nature  is  used  as  a  text  and  is  read  aloud  by 
the  scholars.  This  plan  is  likely  to  be  beneficial  and  is  certainly  not 
injurious. 

In  high  schools  and  academies  the  teaching  of  chemistry  and  physics  | 

^  lu  the  preparation  of  this  chapter  free  use  has  beeu  made  of  Professor  Benjamin 
6illiman's  admirable  monograph  on  ^ ^American  contributions  to  chemistry.'^  That 
paper,  written  as  an  address  for  the  "Cliemistn*  Centennial"  at  Northumberland, 
Pa.;  in  1874;  has  also  been  of  great  help  in  preparing  some  of  the  subsequent  chap- 
ters.—F.  W.  C 
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j  varies  between  widely  separated  limits.  In  the  great  majority  of  cases 
'  mere  text  book  work  is  done,  only  a  few  experiments  being  performed 
'  by  the  teacher.  In  some  instances  the  scholars  have  laboratory  prac- 
I  tice  in  both  subjects,  the  work  in  chemistry  extending  through  a  full 
school  year  and  including  the  outlines  of  analysis.  Between  these  ex- 
tremes all  conceivable  variations  are  to  be  found.. 
"^  That  chemistry  and  physics  are  desirable  branches  to  teach  in  schools 
of  the  grade  now  under  discussion  is  pretty  generally  admitted,  al- 
though a  few  educators  still  hold  that  such  studies  are  fit  only  for  tech- 
nological institutes  and  colleges.  But  the  greater  number  of  pupils 
cannot  go  on  into  these  higher  grades,  and  must  therefore  either  study 
the  sciences  now  or  do  without  them  altogether.  The  latter  alternative 
is  clearly  the  wrong  one  to  choose ;  at  least,  if  we  admit  that  eilucation 
is  anything  other  th«an  a  mere  system  of  mental  gymnastics.  If  subjects 
(ire  to  be  learned  quite  independently  of  their  relations  to  active  life, 
then  there  is  no  ground  for  present  argument ;  but  if  culture  and  utility 
are  both  to  be  considered  we  must  recognize  that  some  scientific  train- 
ing is  indispensable.  Nearly  every  pupil  goes  out  of  school  into  one  of 
the  great  industries ;  and,  whether  he  becomes  a  mechanic,  manufact- 
urer, niilroad  man,  telegraph  operator,  fiirmer,  miner,  or  tradesman,  he 
is  likely  to  encounter  practical  applications  of  the  two  sciences.  In 
every  avocation  some  knowledge  of  either  physics  or  chemistry  is  almost 
certain  to  be  directly  useful ;  and  this  utility  is  often  so  great  that  the 
schools  can  better  aftbrd  to  err  on  the  side  of  over-thorough  teaching 
than  in  the  opposite  direction.  How  far,  then,  can  these  sciences  be 
carried  in  such  schools  without  detriment  to  other  interests  I 

The  answer  to  this  question  mujst  vary  with  circumstances.  One  high 
school  has  three  years  and  another  four  years  in  its  total  course  of  study  j 
the  latter  is  plainly  able  to  give  more  time  to  any  particular  subject  than 
the  former.  Every  variation  in  the  character  of  a  school  must  involve 
corresponding  variations  in  the  treatment  of  these  two  sciences.  It  may 
be  safe  to  put  half  an  academic  year  as  the  minimum  time  assignable  to 
either  subject.  A  year  can  usually  be  given  to  each  without  difficulty. 
Instruction  should  be  general  rather  than  special.  The  attempt  is 
too  often  made  to  teach  applied  science  when  there  are  no  foundations 
of  science  to  apply.  Such  foundations  should  be  thoroughly  laid  in  the 
high  schools  and  academies,  so  that  the  pupil  who  passes  on  to  a  uni- 
versity or  polytechnic  course  may  have  a  genuine  preparation  for  ad- 
vanced work.  Fuadamental  ideas,  like  those  of  the  conservation  of 
energy,  the  correlation  offerees,  the  conceptions  of  atoms  and  molecules, 
&c.,  ought  to  be  clearly  inculcated.  The  scholar  should  be  made  to  real- 
ize that  each  science  ia  a  coherent  whole  with  definite  relations  to  other 
sciences,  that  all  its  parts  are  vitally  connected,  and  that  certain  gen- 
eral principles  are  universally  applicable  in  all  of  its  branches.  In  chem- 
istry it  js  better  to  concentrate  all  efforts  uiK>n  the  inorganic  portion  of 
the  science,  leaving  the  complicated  organic  side  for  more  advanced 
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study.  Along  with  the  merely  descriptive  work  should  go  a  solid  drill  in  i 
chemical  problems  and  chemical  notation.  Experiments  made  before! 
classes  ought  to  bear  as  far  as  possible  upon  main  questions,  and  un- 
avoidable details  should  be  handled  so  as  to  illustrate  clearly  the  gre^t 
central  ideas.  When  these  have  been  fairly  grasped,  the  scholar  has 
gained  something  of  both  practical  and  intellectual  value.  His  studies 
will  have  brought  him  not  knowledge  only,  but  also  increased  power. 

The  foregoing  principles  obviously  relate  to  classroom  work,  and 
their  successful  application  depends  upon  the  teacher.  He  must  have 
a  vivid  sense  of  what  needs  to  be  accomplished  and  enough  special 
knowledge  to  render  him  in  a  measure  independent  of  text  books.  These 
last  may  be  useful  or  injurious,  according  to  circumstances.  If  thej'  have 
been  chosen  by  an  average  school  committee,  influenced  by  some  pub- 
lisher more  energetic  than  his  rivals,  they  are  likely  to  be  worthless, 
and  the  teacher  must  be  prepared  to  make  good  their  omissions  and 
correct  their  blunders.  No  text  book  can  be  taken  as  sole  guide  and 
followed  without  variation;  but  a  good  treatise  upon  either  science, 
prepared,  iiotJby  8i  professional  school-book  maker,  but  by  a  trained  spe- 
cialist, may  be  of  great  help  to  teacher  and  pupils.  Text  books  written 
by  amateurs,  or  by  men  who  try  to  cover  all  the  sciences,  had  best  be 
rejecte<l  altogether.  If  a  teacher  cannot  determine,  from  personal  knowl- 
edge and  experience,  what  manuals  are  best  to  use,  let  him  seek  the 
advice  of  the  nearest  specialist  and  follow  it  implicitly.  In  addition  to 
classroom  drill,  laboratory  practice  should  be  an  essential  and  prominent 
feature  of  every  chemical  or  physical  course.  In  the  recitation  or  lect- 
ure, general  principles  are  taught;  in  the  laboratorj^,  the  student  be- 
comes familiar  with  methods  and  details.  Three  months  of  laboratory  • 
work  will  give  more  real  insight  into  any  science  than  a  whole  year's 
study  of  the  printed  page.  To  study  chemistry  from  books  alone  is 
like  learning  a  language  from  its  grammar  only,  without  attempting  to 
translate  or  to  write  exercises.  The  pupil  must  learn  to  observe  and  to 
experiment  for  himself,  in  order  to  acquire  any  clear  scientific  knowledge. 

TImt  laboratory  practice  is  feasible  for  young  pupils,  that  it  does  not 
require  any  great  degree  of  maturity  to  render  it  successful,  all  teachers 
familiar  ^ith  that  kind  of  instruction  will  readily  testify.  But,  as  there 
are  some  who  still  doubt  the  practicability  of  laboratory  methods,  a  lit- 
tle evidence  may  well  be  here  presented.  The  following  letter,  written 
by  a  teacher  in  New  York  to  the  Commissioner  of  Education,  will  serve 
as  a  specimen  of  the  abundant  testimony  which  has  been  accumulated: 

Dear  Sir:  Twenty  years  ago  I  was  in  the  habit  of  having  a  teacher  lectnre  ou 
chemistry  and  physics  in  my  school.  I  asked  him  what  he  would  charge  to  sit  still 
and  not  touch  anything,  but  give  directions  and  advice  while  a  small  class  of  boys 
handled  what  was  necessary  and  made  their  own  experiments.  He  said,  ''  They  will 
break  things/'  I  said,  ^^Yes,  you  must  take  that  into  account/'  After  thinking  about 
it,  he  said,  '^  I  should  have  to  charge  five  dollars  an  hour."  This  was  rather  dear,  but 
I  concluded  to  try  it.  The  first  trial  convinced  me  that  I  was  on  the  right  track. 
2  CIR  3do 
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Thoy  were  soon  taaght  to  handle  acids,  to  bend  glass  tubes,  as  well  as  to  make  hy. 
drogen  and  oxygen ;  and  I  saw  small  boys  in  my  own  school  learn  more  of  useful 
chemiistry  in  three  months  than  I  learned  in  three  years  in  college.  Towards  the 
close  of  the  school  year  one  of  the  boys  came  to  me  and  asked  for  one  of  my  visiting 
cards.  On  asking  what  for,  I  was  t-old  that  their  teacher  of  chemistry  had  informed 
them  that  there  was  a  metal  used  in  enamelling  the  cards,  and  they  were  directed  to 
find  it  out.    They  did  so. 

Two  years  ago  I  had  in  my  school  my  son  of  nine  years.  On  asking  my  teacher  of 
chemiHtrj'  whether  he  thought  so  young  a  boy  could  learn  chemistry  in  this  way  he 
said»  "Certainly."  Joining  two  others  of  that  age  with  him,  I  was  quite  surprised 
at  the  end  of  two  weeks  to  see  them  making  their  own  hydrogen  and  oxygen  and 
performing  for  themselves  experiments  that  I  used  to  look  at  with  wonder  when  done 
by  others  while  I  was  in  college.  I  have  pursued  this  practical  system  of  teaching  ever 
since,  and  always  with  success.  My  only  difficulty  has  been  to  persuade  parents  to  allow 
their  children  to  be  taught  in  this  way.  I  have  taken  the  liberty  of  writing  to  you 
at  length  about  this  matter  because  it  seems  to  me  very  important,  and  perhajta 
some  one  else  may  be  encouraged  to  pursue  the  same  course.  I  have  been  amazed  at 
the  general  apathy  displayed  about  these  studies,  and  am  delighted  at  your  trying  to 
arouse  the  public  to  a  proper  sense  of  their  importance. 

The  cliaracter  and  extent  of  laboratory  work  must;  of  course,  be  gov- 
erned by  circumstances.  In  general,  as  regards  duration,  it  should  co- 
incide with  the  classroom  instruction  and  divide  time  at  least  evenly 
with  the  latter.  The  kind  of  work  to  be  done  depends  partly  upon  the 
facilities  for  doing.  On  this  i>oint  certain  misapprehensions  are  unfor- 
tunately common.  The  majority  of  school  officials  seem  to  suppose  that 
laboratory  work  necessarily  involves  great  expense,  both  for  eqnix)ment 
and  ior  running;  in  short,  that  without  abundant  means  it  is  impossible. 
Some  schools,  reporting  the  value  of  their  apparatus  as  high  as  two 
thousand  dollars,  complain  that  laboratory  practice  is  too  costly  for  them 
even  to  think  of  it;  while  others,  with  outfits  not  more  than  one-tenth 
as  expensive,  are  actually  doing  good  work  in  this  direction.  In  one 
school  we  find  an  accumulation  of  showy  but  almost  useless  instruments, 
mere  .scientific  toys;  in  another,  every  dollar  is  so  expended  that  it  counts 
for  something  of  permanent  solid  value.  If  a  teacher  has  the  real  scien- 
tific spirit,  he  can  do  a  gieat  deal  with  small  appliances ;  but  if  his  work 
is  done  in  a  perfunctory  manner,  then  the  best  equipment  in  the  world 
would  serve  him  but  scantily.  The  apparatus  which  a  teacher  contrives 
for  himself  with  the  aid  of  his  scholars  is  oftentimes  the  most  useful  for 
purposes  of  instruction.  Many  and  many  a  school  has  invested  in  tri- 
lling electrical  playthings  a  sum  of  money  which  would  have  gone  far 
towards  the  establishment  of  a  simple  working  laboratory. 

In  physics  the  laboratory  practice  must  needs  be  somewhat  limited. 
The  pupils  may  handle  whatever  apparatus  happens  to  be  available^ 
learn  its  manipulation,  and  assist  the  teacher  in  the  construction  of  simple 
appliances.^  The  magnetization  of  needles,  the  electrolysis  of  liquids, 
the  verification  of  the  fixed  points  upon  a  thermometer,  and  rough  de- 


» A  special  prize  at  the  Paris  Exposition  of  1878  was  awarded  to  a  country  school 
teacher  who  had  made  by  his  own  labor  and  out  of  the  commonest  materials  (glass 
bottles  and  the  like)  an  apx>aratus  for  teaching  the  elements  of  physics  and  chemistry ; 
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terminations  of  specific  gravity,  boiling  point,  and  melting  point  are  / 
among  the  many  experiments  which  ought  always  to  be  possible. 

In  the  chemical  laboratory  a  much  greater  variety  of  work  is  easily 
attainable.  There  are  the  ordinary  experiments  in  manipulation,  such 
as  the  bending  of  glass  tubes,  filtration,  precipitation,  distillation,  &c. ; 
the  preparation  of  the  commoner  gases,  acids,  and  salts ;  the  verification 
of  the  more  obvious  properties  of  the  chemical  elements ;  and  lastly, 
the  simpler  reactions  of  qualitative  analysis.  To  the  last  named  subject 
some  time  may  always  be  profitably  assigned.  ISo  other  class  of  exer- 
cises will  do  so  much  towards  impressing  the  average  beginner  or 
towards  making  him  realize  the  nature  of  chemical  reasoning.  At  ev- 
ery step  it  calls  his  powers  of  judgment  into  play.  It  involves  the  use 
of  no  costly  apparatus,  and  enough  can  be  done  for  all  school  purposes 
with  a  very  moderate  supply  of  the  cheaper  chemicals.  At  an  expense 
of  a  hundred  dollars  a  year  a  great  deal  can  be  accomplished ;  and  an 
outljiy  of  only  one-fifbh  of  that  sum  may  yield  results  which  are  by  no 
means  to  be  reckoned  as  trivial.  Again  let  it  be  said  that  success  de- 
pends upon  the  teacher  and  not  upon  the  cost  of  materials. 

Work  such  as  has  been  described  above  is  actually  being  done  in  a  { 
very  considerable  number  of  schools.  It  can  be  done  in  all  and  with  I 
little  extra  effort.  Twenty  years  ago  the  difficulty  would  have  be^n  to 
secure  competent  teachers.  To-day  this  want  is  being  met  by  the  ex- 
tension of  scientific  studies  at  the  colleges,  by  improvements  in  the  work 
of  the  normal  schools,  and  by  the  establishment  of  summer  courses  of 
study  and  of  laboratories  like  the  Woman's  Laboratory  in  Boston. 
Every  year  the  number  of  teachers  competent  to  give  laboratory  in- 
stniction  is  greatly  increased,  and  before  long  the  supply  will  be  equal 
to  any  demand  which  is  likely  to  arise. 

To  teachers  who  are  at  present  engaged  in  elementary  science  teach- 
ing, and  who  have  not  been  specially  trained  for  such  work,  the  follow- 
ing books  upon  experimentation  will  be  highly  useful:  Frick's  Physical 
Technics,  Sadtler's  Chemical  Experimentation,  Mayer's  Sound,  and 
Mayer  and  Barnard's  Light.  For  private  reading,  outside  of  the  range 
of  ordinary  text  books,  the  following  volumes  are  to  be  recommended: 
Cooke's  New  Cliemistry;  Hofmann's  Modern  Chemistry;  Wurtz's  History 
of  Chemistry;  Youmans'a  collection  of  essays  upon  the  Correlation  and 
Conservation  of  Forces,  by  Grove,  Helmholtz,  Mayer,  Faraday,  Liebig, 
and  Carpenter;  Tyndall's  volumes  on  Heat  as  a  Mode  of  Motion,  on 
Sound,  on  Light,  and  on  Electricity;  Tait's  Recent  Advances  in  Physical 
Science,  and  Remsen's  Theoretical  Chemistry. 

Numerous  other  works  of  value  might  be  cited  with  these,  but  the 
list  is  already  sufficiently  long.  All  the  books  above  mentioned  are 
easily  procurable,  and  no  one  of  them  is  particularly  expensive. 

In  the  following  pages  only  those  schools  are  described  from  which 
laboratory  work  is  reported.    Additional  details  concerning  them  and 

387 


20  CIBCULABS   OF   INFORMATION   FOB   1880. 

particulars  relative  to  a  large  niimber  of  other  secondary  institutions 
are  given  in  the  statistical  tables. 

I.— TOWN  AND  Cmr  SCHOOLS. 

In  addition  to  the  places  especially  described  below,  the  following 
towns  and  cities  report  laboratory  work  as  "  permitted '^  in  their  re- 
spective high  schools.  Doubtless,  in  some  cases,  this  merely  indicates 
that  students  are  allowed  to  assist  the  teachers  in  experimenting ;  in 
others  it  represents  real  laboratory  practice  of  the  modem  kind :  An 
gnsta  and  Portland,  Me.;  Ooncoid  and  Portsmouth,  N.  H.;  Lawrence 
Newton,  and  SomerviUe,  Mass. ;  Providence,  R.  I. ;  Bridgeport,  Hart- 
ford, and  New  Haven,  Conn. ;  Auburn,  Elmira,  and  Rochester,  N.  Y. 
Orange  and  Trenton,  N.  J. ;  Brie,  Harrisburg,  New  Castle,  Norristown 
Beading,  Titusviile,  Wilkes-Barre,  Williamsport,  and  York,  Pa. ;  Lynch 
burg,  Va. ;  Atlanta  and  Columbus,  Q«.;  Natchez,  Miss.;  New  Orleans 
La. ;  Akron,  Chillicothe,  Columbus,  Mansfield,  Portsmouth,  and  Zanes 
ville,  Ohio ;  Lidianapolis,  Ind. ;  Belleville,  Decatur,  Freeport,  Jackson 
viUe,  Peoria,  and  Quincy,  111.;  East  Saginaw,  Mich.;  Fond  du  Lac 
Janesville,  and  La  Crosse,  Wis. ;  Council  Blufib  and  Dubuque,  Iowa 
and  Portland,  Oreg. 

The  following  cities  and  towns  report  laboratory  work  more  explicitly 

Letcistxmj  Me.  High  School. — Laboratory  twenty-eight  by  thirty-five 
feet,  with  tables  and  sinks  for  thirty  pupils.  The  course  includes  qual- 
itative analysis. 

Manchester  J  N.  H.  High  School. — Classical  scholars  take  chemistry 
for  three  months;  English  pupils,  for  forty  weeks.  Laboratory  practice 
is  required  two  hours  weekly  and  include^  analysis.  The  laboratory 
can  accommodate  fifty  scholars. 

Nashuay  N.  H.  High  School. — Each  pupil  has  laboratory  practice. 
The  course  includes  analysis. 

Boston,  Mctss.  English  High  School. — The  boys  work  through  all  the 
exi)eriments  in  Eliot  and  Storer's  Elementary  Manual  of  Chemistry. 
The  laboratory  accommodates  thirty  pupils.  Students  in  the  post 
graduate  or  "advanced  class''  take  up  quantitative  analysis. 

No  report  was  received  from  the  Girls'  High  School.  The  writer  is 
able  to  state,  however,  from  his  own  personal  knowledge,  that  labora- 
tory work  is  done  there. 

Fitchburg,  Mass.  High  School. — The  laboratory  facilities  are  sufficient 
for  forty  pupils.    The  course  in  chemistry  includes  qualitative  analysis. 

Haverhilly  Mass.  High  School. — About  thirty  hours  of  laboratory 
work  are  required.    It  is  elementary  in  character. 

Lowell,  Mass.  High  School. — There  are  laboratory  exercises  in  ana- 
lytical chemistry.  The  laboratory  accommodates  eighteen  pupils;  but 
plans  are  completed  for  the  accommodation  of  eighty. 

Salem,  Mass.    High  School. — Laboratory  wwk  is  required  throughout 
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the  chemical  course.     It  is  based  upon  Eliot  and  Storer's  Manual. 
Some  qualitative  analysis  is  included. 

Wohum,  Mass.  High  School — The  chemical  course  occupies  forty 
weeks.    Laboratory  practice  is  required  three  hours  a  week. 

Worcester^  Mass.  High  School. — The  laboratory  accommodates  thirty 
students  at  once.  In  chemistry,  textbook  and  lectures  occupy  the  first 
half  of  the  year  and  laboratory  work  in  qualitative  analysis  the  latter 
half.    In  physics,  the  pupils  are  encouraged  to  use  the  apparatus. 

Newport^  R.  1.  Rogers  High  /8'c^oL^— General  chemistry  occupies  six 
hours  a  week  for  a  year ;  and  of  this  time  four  hours  a  week  are  devoted 
to  laboratory  work.  Analytical  chemistry  may  be  studied  four  hours  a 
week  for  another  year.    The  laboratory  has  places  for  twenty  four  pupils. 

Binghamton^  N.  Y. — Laboratory  practice  in  chemistry  is  required 
four  hours  a  week  for  six  weeks. 

Itha<:a,  N.  T.  High  School. — There  is  laboratory  practice  to  a  limited 
extent. 

yew  YorJc^  If.  Y. — See  the  "  College  of  the  City  of  yew  YorJc,^  in  the 
chapter  on  colleges. 

Syracuse  J  N.  Y.  High  School. — The  pupils  make  tests  and  experi- 
ments  in  the  class  room. 

Pittsburgh^  Pa.  High  School. — Laboratory  practice  is  compulsory  in 
chemistry,  optional  in  physics.  It  relates  in  chemistry  chiefly  to  quali- 
tative analysis  and  to  the  manufacture  of  chemical  preparations. 

Wilmingtouj  Del.  High  School. — There  is  a  special  laboratory  room 
twenty-two  by  thirty  feet,  with  gas,  water,  sink,  hood,  &c.  The  students 
work  in  it  to  a  limited  extent. 

Cineinnatiy  Ohio.  Hughes  High  School. — The  chemical  laboratory  ac- 
commodates eight  or  ten  students  at  one  time.  Woodward  High  SchooL 
Laboratory  tables  are  provided  for  twelve  pupils  working  simultane- 
ously. The  laboratory  course  occupies  in  all  about  seventy- Ave  hours. 
Compare  also  the  account  of  the  University  of  Oineiniiati,  given  in  the 
college  chapter.  The  laboratory  work  of  this  institution  begins  where 
that  of  the  high  schools  leaves  off. 

Cleveland^  Ohio.  High  SchooL — Laboratory  facilities  for  fifty  pupils  to 
work  at  once.  Weekly  practice  in  the  laboratory  is  required  and  in- 
cludes a  little  qualitative  analysis.  Extra  work  is  encouraged,  material 
for  it  being  supplied  gratis. 

Newark,  Ohio.  High  SchooL — Considerable  laboratory  work  is  re- 
quired. 

Sandusky  J  Ohio.  High  School. —  Only  simple  experiments  are  required 
of  pupils. 

Fort  Way  tie  J  Ind.  Central  Orammar  SchooL — All  who  study  chemistry 
work  in  the  laboratory  one  hour  a  day.  A  systematic  course  in  qualita- 
tive  analysis  is  given.  The  laboratory  can  accommodate  twelve  pupils 
at  a  time. 

•  Lafayette^  Ind. — Laboratory  work  in  chemistry  is  required,  and  is  based 
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upon  Eliot  and  Stx>rer's  ManaaL    Thirteen  students  can  work  at  once 
in  the  laboratory. 

Logansjporty  Lid.  High  School. — In  chemistry  laboratory  work  is  re- 
quired^ and  includes  the  elements  of  qualitative  analysis.  In  physics, 
the  pupils  have  drill  in  adapting  and  handling  apparatus. 

Madisoriy  Ind.  High  School. — Twenty  weeks  are  devoted  to  each 
study.    Six  of  these  are  given  to  practical  work. 

Bichmondj  Ind.  High  School. — The  pupils  are  required  to  perform  ex- 
periments in  physics.  In  chemistry,  laboratory  work  is  compulsory  for 
six  weeks.  It  inclndes  qualitative  analysis  for  the  thirty-six  commoner 
bases  and  a  dozen  inorganic  acids. 

South  Bendy  Ind.  High  School. — Laboratory  work  in  chemistry  is  re- 
quired, and  includes  qualitative  analysis. 

Chi<iag0y  III.  High  Schools. — Five  months' time  is  given  to  laboratory 
practice  in  chemistry.  The  laboratory  accommodates  eight  pupils  at 
once. 

Grand  BapidSy  Mich.  Central  High  School. — In  diemistry  there  is 
laboratory  practice  twice  a  week  for  thirty  weeks. 

Madisony  Wis. — Laboratory  work  is  required. 

Milwaukeey  Wis. — The  laboratory  of  the  High  School  is  large  enough 
for  twenty  pupils  to  work  in. 

BurUngtony  Iowa. — In  the  laboratory  twenty-four  scholars  can  work 
at  once. 

Davenporty  Iowa.  High  Scltool. —  Laboratory  practice  in  chemistry  is 
required. 

Des  MoineSy  Iowa.  High  School. — The  laboratory  contains  tables  and 
apparatus  for  twelve  pupils.  The  laboratory  work  includes  qnalitative 
analysis,  both  wet  and  dry. 

Omahay  Nebr.  High  School. — The  teaching  of  chemistry  is  made,  to  a 
great  extent,  objective.  All  pupils  are  required  to  work  in  the  lab- 
oratory, and  all  perform  the  simpler  experiments.  The  more  difiicolt 
experiments  are  performed  by  iudividnal  scholars  before  the  class. 

Kansas  Cityy  Mo.  Central  High  School. — Chemistry  is  an  optional  study. 
Stndents  who  take  it  have  practical  work  in  manipulation. 

Leavenworthy  Kans.  High  School, — The  pupils  perform  the  experiments 
given  in  an  elementary  text  book. 

Denver y  Colo.  High  Sclwol. — Each  pupil  performs  the  experiments 
given  la  Eliot  and  Storer's  Manual. 

San  Francisco y  Cal.  Boys'  High  School. — In  both  studies  the  scholars 
are  required,  as  far  as  possible,  to  show  the  text  book  experiments  in 
the  recitation  room.  In  chemistry,  each  scholar  is  expected  to  repeat 
in  the  laboratory  the  experiments  which  he  has  seen. 

II. —  MISCRLLANBOUft  SECONDARY  SCHOOLS,  HIGH  SCHOOLS,   AND  ACADEMIES. 

Eat^n  Family  and  Day  School,  NorridgewocJCy  Me. —  During  the  course 
in  chemistry  experiments  are  performed  by  the  scholars  each  day.  There 
are  public  lectures  and  experiments  by  the  pupils  each  week. 
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Phillips  Exeter  Academy j  Exeter,  If.  H. —  The  students  do  a  good  part 
of  the  work  of  illustration  in  the  physical  laboratory. 

Francestown  Academy,  Francestotcn,  JT.  H, — Laboratory  practice  is 
required  once  a  week. 

Appleton  Academy,  New  Ipswich,  K.  H. — The  scholars  perform  the 
g^eneral  experiments  given  in  all  elementary  treatises  on  chemistry. 

Goddard  Seminary,  Barre,  VL — The  students  are  required  to  perform 
common  experiments. 

Bristol  Academy,  Bristol,  Vt, — The  pupils  spend  as  much  time  as  pos- 
sible in  the  laboratory.  Qualitative  analysis  is  reported  as  a  part  of 
the  course. 

Lyndon  Literary  Institution,  Lyndon  Centre,  Vt. — The  pupils  work  reg- 
ularly in  the  laboratory,  performing  a  large  majority  of  the  experiments 
given  in  elementary  chemical  text  books. 

Beeman  Academy,  New  Haven,  Vt — Laboratory  practice  is  required  at 
least  three  times  a  week. 

Caledonia  County  Grammar  School,  Peaeham,  Vt — The  pupils  perform 
chemical  experiments. 

Glenwood  Classical  Seminary,  West  Brattleboro,  Vt — The  scholars  are 
required  to  perform  experiments  sufficient  to  adequately  illustrate  their 
lessons. 

Phillips  Academy,  Andover,  Mass. — One  term,  with  Eliot  and  Storer's 
text  book;  laboratory  practice  is  required  twice  a  week.  A  second  term, 
four  times  a  week,  is  given  to  Douglas  and  Prescott's  Qualitative  Anal- 
ysis.   During  a  third  term,  twice  a  week,  the  same  work  is  continued. 

Punehard  Free  School,  Andover,  Mass. — In  chemistry  the  students  are 
required  to  perform  the  experiments  given  in  Nichols's  abridgment  of 
Eliot  and  Storer's  Manual.  In  physics,  many  experiments  are  shown 
with  simple  appliances,  which  the  scholars  are  expected  to  repeat  with 
apparatus  of  their  own  construction. 

Chauncy  Hall  School,  Boston,  Mass. — There  is  a  small  but  well  equipped 
laboratory  here,  in  which  the  students  work  in  connection  with  the  study 
of  Eliot  and  Storer's  text  book.  • 

Hitchcock  Free  High  School,  Brimfield,  Mass. — The  school  has  a  lab- 
oratory in  which  much  manipulation  is  done  by  the  pupils. 

Deerfield  Academy  and  Dickinson  High  School,  Deerfield,  Mass. — Lab- 
oratory work  includes  three  out  of  five  recitation  hours  in  chemistry, 
and  about  two  out  of  five  in  physics,  each  week.  The  chemical  and 
physical  laboratories  can  accommodate  about  twenty  pupils  apiece. 

Prospect  Hill  School,  Greenfield,  Mass. — The  laboratory  gives  facilities 
for  general  chemical  work,  the  blowpipe  analysis  of  minerals,  and  ele- 
mentary qualitative  analysis.  Practice  in  general  chemistry  is  required, 
and  the  pupils  also  perform  occasional  experiments  in  physics.  Analyti- 
cal work  is  elective. 

Sawin  Academy,  Sherborn,  Mass. — Laboratory  practice  is  required 
about  three  hours  a  week,  except  in  organic  chemistry.    The  laboratory 
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can  oitly  accommodate  six  pupils  at  a  time^  and  is  unprovided  with  gas ; 
but  it  is  ample  for  elementary  purposes. 

Academy  of  the  Sacred  Hearty  Pravidencey  R.  I. — The  scholars  must 
write  out  on  the  blackboard  each  experiment  described  in  the  text  book^ 
explain  symbols,  &c.,  and  then  perform  it  satisfactorily. 

English  and  Classical  Seliooly  Protndencey  IL  I, — Each  pupil  performs 
all  the  experiments  in  the  laboratory  for  himself,  through  the  course  in 
elementary  chemistry.    Analytical  chemistry  is  also  provided  for. 

Friends^  New  England  Boarding  8ehooly  Providencey  B,  J. — Recitations 
in  chemistry  alternate  or  are  combined  with  practical  manipulation  on 
the  part  of  the  pupil  in  the  use  of  the  blowpipe,  simple  reactions,  mak- 
ing, collecting,  and  testing  gases,  &c. 

Oreenwich  Acadcniyy  Oreenwichy  Oonn. — All  pupils  must  perform  the 
more  simple  experiments.  From  the  report^  this  rule  appears  to  be  ap- 
plied in  both  chemistry  and  physics. 

Mystic  Valley  Institutey  Mystic  Bridge,  Conn, — Laboratory  practice  is 
required,  but  the  extent  of  it  is  not  definitely  stated. 

Connecticut  Literary  Instiiutiony  Suffieldy  Conn. — Three  months  are 
given  to  elementary  chemistry,  with  simple  experiments  by  the  scholars. 
Four  months  are  subsequently  devoted  to  qualitative  analysis,  this  sub^ 
ject  being,  however,  elective. 

Ainsterdam  Academy y  Amsterdamy  N.  T. — Chemistry  and  physics  are 
wholly  optional  studies.  About  hsdf  the  time  in  them  is  given  to  lab- 
oratorv  work. 

Cayuga  Lake  Academy y  Auroray  N.  T. — Chemistry  and  physics  are 
optional  studies.  There  is  laboratory  practice  in  qualitative  analysis^ 
the  preparation  of  chemicals,  &c. 

Adelphi  Academy y  Brooklyny  N.  Y. — The  scientific  students  take  six 
months  of  laboratory  work,  including  analytical  chemistry. 

Clinton  Grammar  School,  Clintony  N.Y. — The  pupils  try  simi>le  exper- 
iments. 

Le  Roy  Academic  Institutey  Le  Royy  N.  T. — The  pupils  do  the  work  in 
Appleton's  lioung  Chemist. 

Franklin  Academy y  Moloney  N.  Y* — Laboratory  work  is  provided  for, 
but  it  is  optional. 

Fori  ^yashington  CollegSy  New  York  City. — Laboratory  practice  is  re- 
quired at  least  one  hour  a  week. 

John  MacMullen^s  Schooly  New  York  City. — Chemistry  and  physics  are 
extra  studies,  and  are  taught  entirely  by  laboratory  work. 

Rockland  CollegCy  Nyacky  N.  Y. — Laboratory  practice  is  required  up  to 
analysis. 

West  Win  field  Academy  y  West  Winfieldy  N  Y. — Laboratory  practice  is 
required  three  hours  a  day.  The  course  is  wholly  optional,  and  includes 
analytical  chemistry.  At  the  date  of  reporting  there  were  five  pupils 
in  the  latter  subject. 
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South  Jersey  Institute^  Bridgeton,  2^.  J. — Laboratory  work  is  optional^ 
but  most  of  the  pupils  devote  one  hour  a  day  to  it. 

Centenary  Collegiate  Institutej  Hackettstowny  y.  J. — Laboratory  prac- 
tice averages  three  hours  a  week  for  a  year  during  the  scientific  course. 
The  work  includes  elementary  manipulation  and  qualitative  analysis. 
In  the  classical  course  but  half  a  year  is  given  to  chemistry. 

Maplewood  Institutej  Concordvillej  Pa. — The  pupils  learn  to  analyze 
common  minerals. 

HoUidayeburg  Seminary ^  Hollidaysburgy  Pa. — The  course  in  chemistry 
includes  elementary  experiments  by  pupils  and  not  less  than  five 
months  of  laboratory  practice  in  analysis.  The  laboratory  comprises  a 
basement  room  seventeen  by  thirty-nine  feet  and  an  upstairs  room 
twenty  feet  square.    The  latter  is  used  also  for  recitations. 

Friends'  Select  School,  Philadelphiay  Pa. — Chemistry  is  taught  for  a 
year,  and  laboratory  work,  based  on  Eliot  and  Storer's  text  book,  occu* 
pies  two  hours  a  week.    There  is  also  laboratory  instruction  in  physics. 

Miss  Anable's  School  for  Young  Ladies,  Philadelphia^  Pa. — All  the  pui* 
pils  engage  in  laboratory  work. 

Westtown  Boarding  School  {Street  Road  Station),  Pa. — In  the  boys^ 
department  there  is  a  working  laboratory  for  twelve  or  fifteen  pupils, 
fitted  both  for  manipulation  and  for  qualitative  analysis.  The  girls  have 
a  smaller  laboratory  for  ordinaiy  experimentation  only.  Laboratory 
practice  is  optional,  but  is  nearly  always  taken. 

Friends^  Elementary  and  High  School,  Baltimore,  Md. — In  chemistry 
there  is  nearly  a  four  years'  course,  with  exercises  every  alternate  day, 
beginning  with  elementary  work  and  ending  with  qualitative  analysis* 

Charlotte  Hall  School,  Charlotte  Hall,  Md. — Laboratory  practice  is  re- 
quired in  the  line  of  chemical  testing. 

College  of  St.  James  Grammar  School,  Washington  County,  Md. — The 
pupils  learn  to  perform  simple  experiments  and  to  apply  tests  for  the 
recognition  of  common  substances. 

Lutherville  Female  Seminary,  LutherviUe,  Md. — The  pupils  all  do  some 
laboratory  work. 

Kenmore  University  High  School,  Amherst  C.  H.,  Va. — Laboratory 
practice  occupies  three  hours  a  week  during  four  months.  The  labora- 
tory is  supplied  with  apparatus  for  both  qualitative  and  quantitative 
analysis. 

Bethel  Military  Academy,  Bethel  Academy,  Va. — Laboratory  work  is 
required  only  so  far  as  is  necessary  to  test  poisons  and  to  generate 
gases. 

Academy  of  Richmond  County,  Augusta^  6a. — From  three  to  six  hours 
a  week  during  nine  or  ten  weeks  is  given  to  laboratory  work,  including 
qualitative  analysis. 

Shorter  College,  Rome^  Oa. — Laboratory  work  is  required  enough  to 
£amiliarize  the  students  with  the  apparatus. 
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Talladega  Collegej  Talladega,  Ala. — The  scholars  perforin  the  common 
experiments. 

Ma^donia  Academy ,  near  McKenzky  Tenn. — The  pupils  work  in  the 
laboratory  until  they  can  illustrate  practically  what  they  have  learned 
from  text  books. 

Feabody  High  School^  Trenton,  Tenn, — The  students  have  limited  prac- 
tice in  a  small  laboratory. 

Minerva  Male  and  Female  College,  Minerva,  Ky. — The  study  of  chem- 
istry occupies  three  terms.  There  are  two  laboratory  exercises  a  week 
with  the  teacher  and  two  by  the  students  alone. 

Chiekering  Institute,  Cincinnati,  Ohio. — Laboratory  facilities  are  offered 
and  nearly  all  the  scholars  avail  themselves  of  them. 

Brooks  Academy,  Cleveland,  Ohio. — Both  qualitative  and  quantitative 
analysis  are  taught,  with  two  years  of  laboratory  practice.  The  labora- 
tory has  tables  for  thirty -two  students  working  simultaneously. 

Springfield  Seminary,  Spring fisld,  Ohio. — The  pupils  try  most  of  the 
experiments  themselves. 

Spiceland  Academy,  Spiceland,  Ind. — Chemistry  is  taught  six  months, 
three  of  which  are  given  to  work  in  the  laboratory.  Some  of  this  time 
seems  to  be  devoted  to  analytical  chemistry. 

Northern  Illinois  College,  Fulton,  111. — The  students  have  experimen- 
tation in  the  laboratory. 

St  Mary^s  Academy,  Monroe,  Mich. — The  pupils  perform  the  experi- 
ments in  Steele's  and  Hooker's  text  books. 

Lake  Geneva  Seminary,  Geneva,  Wis, — At  least  one  hour  a  day  is  spent 
in  the  laboratory,  with  Douglas  and  Prescott's  Qualitative  Analysis. 

Madison  High  School,  Madison,  Wis. — Each  pupil  does  a  little  labo- 
ratory work. 

Blairstoum  Academy,  Blairstown,  Iowa. — The  scholars  perform  the 
simpler  experiments. 

St.  Agatha's  Seminary,  Iowa  City,  Iowa. — The  scholars  work  in  the 
laboratory  daily,  in  turn. 

Napa  Collegiate  Institute,  Napa,  Gal. — The  pupils  repeat  the  exi>eri- 
ments  given  by  the  instructor  and  perform  others  as  directed.  Some 
work  from  four  to  Ave  hours  a  week.    Analytical  chemistry  is  taught. 

California  Military  Academy,  Oakland,  Gal. — Laboratory  work  occu- 
pies about  two  hours  a  week. 

JJmpqua  Academy,  Wilbur,  Greg. — The  laboratory  is  small  and  imper- 
jEdct,  but  students  are  compelled  to  make  use  of  it. 
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CHAPTER  IV. 

NORMAL  SCHOOLS. 

In  the  normal  schools,  the  time  which  can  be  assigned  to  work  in 
diemistry  and  physics  is  necessarily  very  limited.  It  is  net  the  purpose 
of  such  schools  to  train  specialists  in  any  one  department  of  learning^ 
neither  do  they  attempt  to  give  a  broad  geueral  education.  Their  sole 
function  is  to  fit  students  for  the  profession  of  teaching,  and  so  far  as 
they  exceed  this  function  they  leave  the  class  under  which  they  belong 
and  approximate  themselves  to  the  ordinary  high  schools  and  academies. 

An  examination  of  the  evidence  presented  in  this  report  will  show  a 
great  diversity  among  the  various  normal  schools  with  respect  to  chem- 
istry and  physics.  By  far  the  larger  number  of  them  treat  these  sci- 
ences exactly  as  they  are  treated  in  secondary  institutions  and  the 
smaller  colleges ;  that  is,  they  teach  the  elements  of  both  subjects,  partly 
by  textbooks  and  partly  by  lectures;  a  few  experiments  are  exhibited, 
and  laboratory  work  on  the  part  of  the  students  is  entirely  ignored. 
In  other  words,  the  practice  of  these  i^hools  with  reference  to  the  sci- 
ences does  not  accord  with  the  theory  upon  which  they  were  originally 
founded. 

A  smaller  number  of  normal  schools  adopt  a  more  rational  policy. 
Recognizing  the  fact  that  their  students  may  be  called  upon  to  teach 
chemistry  and  physics,  they  endeavor  to  train  them  intelligently  in  meth- 
ods of  instruction.  Laboratory  practice  in  both  sciences  is  exacted,  on 
the  ground  that  every  teacher  should  know  how  to  handle  chemicals 
and  apparatus  and  be  able  to  perform  simple  experiments  before  his 
pupils.  The  full  realization  of  this  principle  naturally  suggests  another. 
The  ordinary  teacher  has  as  a  rule  little  apparatus  to  use ;  he  must 
either  do  without  experiments  or  else  improvise  instruments  for  himself; 
he  has  to  cultivate  the  art  of  getting  along  with  makeshifts.  This  fact 
clearly  indicates  an  important  line  of  work  for  the  normal  school  labo- 
ratory. The  student  should  there  be  taught  to  construct  simple  appara- 
tus  out  of  the  commonest  materials ;  to  make,  for  example,  a  pneumatic 
trough  out  of  a  wash-basin ;  an  electrophorus  from  a  tin  plate  and  some 
sealing  wax ;  a  galvanic  battery  with  a  few  bits  of  wire,  scraps  of  cop- 
per and  zinc,  and  half  a  dozen  tumblers.  Such  a  training  as  this  will 
be  invaluable  to  the  future  teacher.  It  vastly  increases  his  power 
to  interest  and  instruct  his  pupils,  and  at  the  same  time  it  deepens  his 
own  insight  into  the  subjects  taught.  This  discipline,  carefully  applied, 
it  is  clearly  proper  for  the  normal  schools  to  give.  The  policy  thus 
briefly  indicated  is  one  of  recent  growth,  but  it  is  gaining  ground  rapidly. 

The  following  pages  contain  an  outline  of  the  laboratory  work  re- 
ported from  various  normal  schools.  Details  concerning  the  general 
courses  of  study  in  chemistry  and  physics,  the  text  books  employed, 
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&c.,  are  given  in  the  statistical  tables.  Such  schools  as  report  no  labo- 
ratory work  for  students  are  described  only  in  the  last  named  portion  of 
this  document. 

Eastern  State  formal  School^  Castine,  Me. — About  one-flfth  of  the  time 
allotted  to  chemistry  is  spent  in  laboratory  work.  Text  book,  Eliot  and 
Storer. 

State  Normal  School j  Framinghamy  Mass. — Laboratory  practice  accom- 
panies the  study  of  chemistry.  Elementary  work  only  is  done.  No  text 
book  is  used,  the  instruction  being  oraL  The  laboratory  was  equipped 
only  a  few  years  ago. 

State  Normal  School j  Salem j  Mass. — Laboratory  practice  is  required  of 
the  students,  but  neither  its  amount  nor  its  character  is  definitely  stated. 

Massa^chusetts  State  Normal  School j  Worcester. — Laboratory  work  occu- 
pies half  an  hour  a  day.  All  students  devote  four  weeks  to  it  in  general 
chemistry  and  six  weeks  in  qualitative  analysis.  The  laboratory  has 
accommodations  for  eighteem  pupils. 

Rhode  Island  State  Normal  School,  Providence. — A  laboratory  has  been 
recently  equipped,  and  practice  in  it  is  reiquired.  Text  book,  Eliot  and 
Storer. 

State  Normal  Schoo1jJ[hjctlaud^X.^JL — The  laboratory  accommodates 
eighteen  pupils  at  a  time.  Practice  is  not  required  except  at  the  hour 
of  recitation ;  but  many  students  work  in  the  laboratory  from  one  to 
two  hours  a  day  extra.  Text  books,  Eliot  and  Storer  and  Fresenius's 
Qualitative  Analysis.  The  work  is  so  accomplished  that  the  pupils  are 
qualified  to  take  charge  of  high  school  laboratories,  &c.,  and  to  intro- 
duce laboratory  methods  into  their  schools. 

State  Normal  and  Training  School,  Oswego j  N.  Y. —  At  the  date  of 
reporting,  the  work  in  chemistry  and  physics  in  this  school  was  in  some- 
what of  a  transition  state.  A  small  chemical  laboratory  was  in  opera- 
tion, but  the  building  was  undergoing  enlargement,  so  that  permanent 
laboratory  facilities  could  be  offered  on  a  larger  scale.  It  is  Professor 
Straight's  purpose  to  introduce  into  the  school  laboratory  methods  of 
instruction,  not  only  in  chemistry,  but  also  in  physics,  in  order  to  teach 
the  use  and  construction  of  simple  apparatus.  In  aid  of  this  work, 
such  text  books  as  Tyndall's  Electricity^  Mayer's  Light,  &c.,  will  be  used. 

West  Chester  State  Normal  School,  West  Chester,  Pa^ — Laboratory 
practice  in  qualitative  analysis  is  required  in  the  scientific  course,  two 
hours  a  day,  four  days  each  week.  The  laboratory  contains  four  work 
tables.    In  the  elementary  course,  chemistry  is  not  required. 

Pennsylvania  State  Normal  School,  Bloomsburg. — In  chemistry,  Eliot 
and  Storer's  text  book  is  used  by  pupils  of  the  scientific  course.  The 
class  are  expected  to  perform  at  least  the  experiments  described  in  the 
book. 

Maryland  State  Normal  School,  Baltimore. — All  students  are  required 
to  perform,  simultaneously,  the  simpler  laboratory  operations.  No  text 
book  is  used,  but  special  tables  in  chemical  analysis  are  printed  for  the 
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scholars.  The  students  are  taaght  and  encooraged  to  use  apparatus  of 
the  simplest  possible  construction.  They  make  their  own  blowpipes, 
bent  tubes,  wash  bottles,  spirit  lamps,  pipettes,  &c.  The  object  is  not 
to  make  them  chemists,  but  to  enable  them  to  teach  the  elements  of 
chemistry,  in  an  interesting  and  practical  manner,  in  common  schools, 
where  the  ordinary  apparatus  is  unattainable. 

Glasgow  Normal  Schoolj  Olasgowy  Ky. — Laboratory  practice  is  required 
one  hour  a  day  during  the  entire  chemical  course.  A  good  deal  of  extra 
laboratory  work  is  also  done.  Students  are  taught  to  make  apparatus 
from  the  simplest  materials  at  hand,  in  order  to  fit  them  for  teaching. 
This  plan  of  instruction  has  been  in  operation  for  about  five  years,  and 
meets  with  continually  increasing  favor. 

Kentucky  Normal  School^  Carlisle  Ky. — Physics  is  a  part  of  the  re- 
quired work,  and  students  are  expected  ta  improvise  simple  apparatus 
and  to  perform  their  own  experiments.    Chemistry  is  not  reported. 

Cincinnati  Normal  School^  Cincinnati j  Ohio. — Physics  is  taught  to  a 
limited  extent,  but  not  chemistry.  For  both  sciences  the  school  relies 
largely  upon  the  Cincinnati  high  schools  and  the  University  of  Cin- 
cinnati. As  far  as  possible,  the  students  are  required  to  perform  exper- 
iments and  to  illustrate  by  drawings  on  the  board.  Explanations 
must  be  simple,  concise,  and  in  language  plain  enough  for  young  chil- 
dren to  comprehend. 

National  Normal  School^  Lebanon,  Ohio.--'  In  chemistry  there  is  a  course 
of  ten  weeks,  with  daily  recitations,  and  one  hour  daily  of  laboratory 
practice.  In  physics,  the  course  extends  over  the  same  length  of  time, 
and  includes  daily  practice  with  apparatus. 

Ohio  Central  Normal  Schoolj  Worthington,  Ohio, — About  one-eighth  of 
the  time  allotted  to  the  sciences  in  question  is  given  to  laboratory  work. 
The  instruction  is  practical  and  of  such  a  nature  that  it  may  be  repeated 
in  the  schools  of  which  the  students  eventually  take  charge. 

Southern  Illinois  Normal  University j  CarbondalCj  III. — All  who  grad- 
uate or  enter  upon  a  course  of  chemistry  must  do  laboratory  work.  The 
laboratory  is  well  equipped  for  elementary  manipulation  and  for  quali- 
tative analysis.  Experiments  are  performed  before  the  class,  and  each 
member  is  expected  to  repeat  as  many  as  possible.  Much  extra  work  of 
this  kind  is  done.  A  short  course  in  mineralogy,  with  blowpiping,  fol- 
lows the  analytical  work. 

Cook  County  Normal  and  Training  SchoolyNormalvilUj  111. — Laboratory 
work  is  required  during  the  entire  course  in  chemistry,  which  occupies 
two  terms.  Eight  weeks  are  given  to  qualitative  analysis.  An  attempt 
is  made  to  teach  how  simple  apparatus  may  be  constructed  and  used. 

Michigan  State  Normal  School,  Ypsilanti. — Laboratory  practice  is 
required  of  all  who  graduate.  Much  attention  is  given  to  chemical  ma- 
nipulation, to  ready  and  cheap  methods  of  illustrating  chemical  proper- 
ties and  af&nities,  and  to  the  performance  of  the  experiments  described 
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in  the  ordinary  text  books.  In  physics  a  large  amount  of  experimenta- 
tion is  accomplished. 

State  Normal  School j  OsKkosh^  Wis. — In  chemistry  seventeen  weeks  are 
devoted  to  general  work,  with  daily  experiments  by  the  students.  This 
coarse  is  followed  by  six  weeks  in  qualitative  analysis.  The  laboratory 
contains  five  tables  or  stands.  In  physics  the  students  assist  at  experi- 
mentation,  and  also  do  work  in  the  construction  of  apparatus. 

State  Normal  School^  Winona,  Jfrn/i.-r- Laboratory  practice  is  required 
of  all  students  one  hour  a  day  for  thirty  weeks.  Text  book,  Eliot  and 
Storer,  which  is  studied  for  a  year.  In  physics  the  experiments  are  i)er- 
formed  both  by  the  teacher  and  the  pupils. 

State  Normal  School,  Mankato,  Minn. — The  text  book  used  in  chemistry 
is  Appleton's  Young  Chemist,  and  students  are  required  to  perform  the 
experiments  described  in  it.    . 

Eastern  Iowa  Normal  School,  Orandview,  Iowa. — Laboratory  practice 
is  required  so  far  as  is  necessary  to  give  the  students  a  practical  knowl- 
edge of  the  most  common  chemical  processes. 

State  Normal  School,  Emporia,  Kam, — Laboratory  practice  is  exi)ected 
of  all  the  class. 

California  State  Normal  School,  San  JosS,  Cat. — Ten  weeks  of  labo- 
ratory practice  are  required;  text  book,  Youmans. 


CHAPTER  V. 

INSTITUTIONS  FOR  THE  SUPERIOR  INSTRUCTION  OF  WOMEN. 

Under  this  heading  will  be  found  the  various  female  seminaries  and 
academies,  together  with  the  larger  number  of  the  so-called  female  col- 
leges. A  few  of  the  latter  institutions — such  as  Vassar,  Wellosley, 
Smith,  and  Wells  Colleges — will  be  found  described  in  a  subsequent 
chapter,  since  in  organization  and  methods  they  more  definitely  resem- 
ble the  higher  grade  of  colleges  proper. 

The  schools  now  under  consideration  vary  widely  from  each  other. 
Some  are  almost  secondary  in  the  character  of  their  work ;  others  are 
partly  collegiate.  In  a  large  number  of  them  regular  normal  training 
is  provided  for.  No  one  set  of  rules  as  to  the  teaching  of  any  subject 
can  apply  to  more  than  a  respectable  majority  of  these  institutions. 
The  principles  which  should  govern  them  in  their  teaching  of  chemistry 
and  physics  must  vary  with  their  character  and  their  aims. 

One  of  the  questions  sent  out  on  the  circular  issued  by  the  Bureau  of 
Education,  preparatory  to  this  report,  ran  as  follows :  "Are  pupils  per- 
mitted to  do  extra  laboratory  work!"  To  this  the  president  of  one  of 
the  female  colleges  answers :  ^' Being  girls,  no."  This  answer  typifies  a 
widespread  sentiment  and  a  common  misapprehension  as  to  the  object 
of  scientific  teaching.    It  may  represent  the  assumption  that  girls  are 

398 


INSTRUCTION   IN   CHEMISTRY   AND   PHYSICS.  31 

in  some  mysterious  way  nnfit  to  undertake  laboratory  practice  or  the 
belief  that  such  instruction  would  be  useless  to  them.  ^Neither  view  is 
correct,  as  the  experience  of  many  teachers  of  science  can  testify. 

Enough  has  already  been  said  in  preceding  chapters  upon  the  impor- 
tance of  laboratory  instruction  as  a  means  of  impressing  upon  pupils 
definite  scientific  ideas.  No  further  argument  upon  that  point  is  nec- 
essary here.  A  few  words  may,  however,  be  said  concerning  the  value 
of  chemical  knowledge  to  women,  considering  the  latter  not  as  school 
teachers,  but  as  the  heads  of  households. 

A  glance  at  such  a  work  as,  for  example,  Johnston's  Chemistry  of 
Common  Life  will  immediately  convince  any  person,  otherwise  unfa- 
miliar with  the  subject,  ot*  the  wonderful  applicability  of  science  to 
every  day  affairs.  Kot  only  does  it  affect  the  larger  and  more  conspic- 
uous industries;  it  is  also  involved  iu  many  of  the  petty  details  of  house- 
keeping. In  the  laundry,  the  relative  merits  of  different  soaps  and  the 
peculiar  properties  of  hard  and  soft  waters  come  into  question;  what 
will  whiten  cloth  without  rotting  the  fibre ;  how  can  stains  be  removed 
from  linen;  which  colors  are  fast  and  which  are  fleeting,  are  types  of  the 
problems  that  continually  arise.  The  use  of  antiseptics  and  disinfect- 
ants after  or  during  sickness ;  the  detection  of  lead  in  the  drinking 
water;  the  recognition  of  impurities  in  milk,  sugar,  flour,  vinegar, 
pickles,  tea,  or  coffee,  are  subjects  which  often  become  of  serious  impor- 
tance. It  is  not  necessary  to  multiply  these  examples.  They  are  suflft- 
cient  to  illustrate  my  meaning  and  ^to  show  the  utility  of  chemistry  to 
women.  True,  it  is  not  possible  to  make  chemists  of  all  girls,  and  yet 
the  latter  may  be  so  trained  as  to  consider  intelligently  the  scientific 
questions  involved  in  household  affairs.  The  usage  of  the  schools  ad- 
mits that  chemistry  is  one  of  the  things  to  teach  them ;  and  the  writer 
merely  urges  that  the  instruction  shall  be  given  in  such  a  manner  as  to 
render  the  science  one  of  living  interest.  Good  teaching  in  chemistry 
will  surely  be  as  useful  in  the  long  run  as  a  training  in  those  accom- 
plishments and  ornamental  studies  which  are  so  often  utterly  neglected 
in  after  life.  That  women  are  peculiarly  successful  as  laboratory  stu- 
dents, dozens  of  teachers  can  certify.  The  schools  need  only  to  encour- 
age laboratory  work  in  order  to  insure  that  it  will  be  eagerly  done. 

The  following  sixteen  institutions  of  this  class  offer  regular  Ijibora- 
tory  instruction.    Eighty-nine  reported. 

Maine  Wesleyan  Seminary  and  Female  College^  KenVs  Hilly  Me. — In 
chemistry  there  are  two  terms'  work  of  thirteen  weeks  each,  with  labo- 
ratory practice.  Qualitative  analysis  is  optional.  Text  book,  Nichols's 
Eliot  and  Storer.  The  same  amount  of  time  is  given  to  physics,  with 
experimental  work,  optional  for  teachers.  The  chemical  laboratory  can 
accommodate  about  ten  students  at  a  time. 

Bradford  Academy ^  Bradford^  Mass. — Here,  under  Miss  Sarah  M. 
Dawson,  very  thorough  elementary  work  is  done  in  both  chemistry 
and  physics.    Laboratory  practice  is  required  in  chemistry,  four  hours  a 
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week,  for  thirteen  weeks,  on  the  basis  of  Eliot  and  Storer's  Manaal.  The 
laboratory  accommodates  twelve  students  and  is  well  equipped  for  gen- 
eral chemistry  only.  The  term  in  chemistry  is  followed  by  a  term  in 
the  chemical  analysis  of  minerals,  according  to  Brash's  text  book.  The 
same  number  of  hours  are  given  to  this  work  as  are  allotted  to  general 
chemistry ;  about  thirty  analyses  are  made  and  one  hundred  minerals 
are  identified. 

Wheaton  Seminary y  Norton^  Mm9. — Chemistry  and  physics  are  well 
handled  in  this  institution  by  Miss  Clara  M.  Pike.  In  chemistry,  there 
is  a  four  months'  prescribed  course,  involving  an  average  laboratory 
practice  of  two  hours  a  day.  Qualitative  and  quantitative  analyses  are 
optional ;  but  the  class  in  general  chemistry  at  the  time  the  report  was 
written,  twelve  in  number,  have  decided  to  take  up  qualitative  analysis, 
working  one  hour  a  day. 

Mount  Holyoke  Female  Seminary ^  South  Hadley^  Mass. — There  is  here  a 
newly  furnished  chemical  laboratory.  Although  laboratory  work  is  op- 
tional, it  is  generally  taken.  In  physics,  Atkinson's  Ganot  is  studied ; 
there  is  a  course  of  lectures,  and  some  experiments  are  performed  by 
pupils. 

Packer  Collegiate  Institutey  Brooklyny  N.  T. — Optional  laboratory  prac- 
tice is  provided  for  in  this  institution,  on  the  basis  of  Jones's  Practical 
Chemistry. 

Academy  of  ML  St.  Vincent-^m-t he- Hudson,  Ifew  York  City. — The  pupils 
perform  all  the  experiments  given  in  Steele's  Fourteen  Weeks  in  Chem- 
istry. 

Wilson  CollegCy  Ohamibershurgy  Pa. — The  students  repeat  in  the  class- 
room all  the  experiments  given  by  the  teacher  in  her  lectures.  This  is 
in  the  junior  year  and  occupies  one  semester.  Text  book,  Boscoe.  In 
the  senior  year  a  second  semester  in  qualitative  analysis  and  applied 
chemistry,  with  laboratory  practice,  is  offered. 

Marietta  Female  CollegCy  Marietta,  6a. — The  students  do  laboratory 
work  to  the  extent  prescribed  by  Youmans's  text  book.  The  laboratory 
is  but  just  begun. 

Judson  Female  InstitutCy  Marion,  Ala. — The  pupils  perform  simple  ex- 
X)eriments. 

Silliman  Female  Collegiate  Institutey  Clinton,  La. — Laboratory  work  is 
required  of  all  students. 

W.  E.  WarWs  Seminary  for  Young  Ladies,  Nashville,  Tenn. — Almost 
daily  some  student  lectures  and  performs  the  experiments  which  the 
teacher  performed  the  day  before. 

Daughters  College,  Harrodshurg,  Ky. — In  chemistry  there  is  an  ele- 
mentary text  book  course,  followed  by  daily  laboratory  practice.  After 
this,  a  course  in  qualitative  analysis  is  provided.  All  normal  students 
are  required  to  work  in  the  laboratory  from  one  to  three  hours  daily. 

Biirtholomeu)  English  and  Classical  School,  Cincinnati,  Ohio. — The 
laboratory  facilities  are  such  as  to  enable  the  students  to  perform  the 
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experiments  described  in  Nichols's  abridgment  of  Eliot  and  Storer's 
Manual. 

Cincinnati  Wesleyan  College,  Cincinnati,  Ohio. — The  laboratory,  twenty - 
five  by  forty  feet  in  area,  is  well  equipped  and  contains  tables  for  forty 
students.  In  chemistry  there  is  an  average  of  one  hour  laboratory 
practice  daily,  including  spectroscopic  and  blowpipe  work  and  qualita- 
tive analysis. 

RocJcford  Female  Seminary,  RocJcford,IlL — Chemical  laboratory  work 
is  required  three  hours  a  day  for  ten  weeks.  Some  of  the  work  at  least, 
if  not  all,  is  in  qualitative  analysis. 

Mihcaukee  College,  Milwaukee,  Wis. — Qualitative  analysis  is  a  required 
study  during  twenty  weeks;  text  book,  Eliot  and  Storer.  The  labora- 
tory is  a  well  fitted  room  twenty-five  feet  square. 


CHAPTER  VI. 

UNIVERSITIES,  COLLEGES,  AND  SCHOOLS  OF  SCIENCE. 

The  institutions  described  in  this  chapter  are  so  varied  in  character 
that  they  might  with  propriety  have  been  divided  under  several  diflfer- 
ent  headings.  But  the  work  of  many  scientific  schools  so  interacts 
with  that  of  the  universities  to  which  they  are  attached,  and  the  col- 
leges organized  for  special  purposes  so  often  give  general  courses  of  in- 
struction, that  it  becomes  difficult  to  select  useful  dividing  lines.  For 
reasons  such  as  these  the  present  grouping  was  adopted. 

In  preparing  the  text  of  the  chapter,  a  single  rule  was  followed.  With 
few  exceptions,  only  those  institutions  are  described  in  which  labora- 
tory work  is  done  by  students  and  carried  as  far  as  a  course  in  quali- 
tative analysis.  The  other  colleges  are  duly  treated  of  in  the  statistical 
tables.  The  only  cases  here  included  which  do  not  fall  under  the  rule 
are  two  or  three  of  the  older  colleges,  which,  although  backward  in 
their  scientific  work,  are  so  well  known  generally  that  ii^ormation  would 
be  likely  to  be  looked  for  concerning  them. 

The  details  now  given  have  been  drawn  from  a  variety  of  sources. 
The  official  answers  to  the  questions  sent  out  by  the  Commiissioner  of 
Education,  the  catalogues  of  the  several  institutions,  and  many  per- 
sonal communications  made  directly  to  the  writer  were  carefully  com- 
pared. In  some  cases  the  catalogues  gave  all  the  particulars  which 
could  be  obtained;  in  others,  very  full  manuscript  material  was  submit- 
ted. In  fact,  some  of  the  latter  could  be  used  almost  exactly  as  it  was 
received,  only  a  few  verbal  changes  being  needed  in  the  way  of  editing. 
Frequently,  discrepancies  were  encountered  between  duplicate  returns 
from  a  single  school  or  (college,  and  it  is  therefore  possible  that  errors 
may  be  detected  which  are  really  due  to  this  cause. 

In  certain  particulars  the  information  given  was  almost  uniformly 
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meag:re.  The  question  relative  to  original  researches,  for  example,  was 
often  ignored  or  misapprehended.  Certain  important  colleges  sent  in 
no  list  of  investigations,  while  others  reported  full  catalogues,  sometimes 
too  frdl  for  publication.  Some  of  these  catalogues  included  not  only 
the  titles  of  researches  proper,  bmt  also  references  to  medico-legal 
investigations,  to  published  expert  testimony  in  patent  cases,  and  to 
the  printed  analyses  of  commercial  products.  Of  such  material  no  sat- 
isfactory use  oould  be  made,  and  in  this  direction  the  report  is  neces- 
sarily imperfect 

The  character  of  the  work  done  in  chemistry  and  physics  naturally 
varies  with  the  character  of  the  several  iustitutions.  In  the  larger 
number  of  colleges,  those,  namely,  which  are  described  only  in  the  sta- 
tistical tables,  the  studies  in  question  occupy  much  the  same  position 
which  they  do  in  the  ordinary  high  schools  and  academies.  In  fact, 
they  repeat  the  work  of  the  latter,  giving  almost  exactly  the  same 
courses  of  elementary  recitations  in  chemistry  and  physics,  from  the 
same  text  books  and  with  the  same  class  experiments.  A  reference  to 
the  foregoing  chapters  will  show  at  once  that  many  high  schools  are 
actually  doing  more  and  better  work  with  these  sciences  than  is  done 
in  a  very  considerable  number  of  colleges  bearing  good  reputations. 
Clearly  these  colleges  could,  if  they  would,  build  upon  the  work  of  the 
preparatory  schools  as  a  foundation,  and,  with  no  more  cost  of  time, 
carry  their  pupils  much  further  than  they  do  now.  The  present  subor- 
dinate position  of  scientific  studies  is  undoubtedly  due  to  the  continua- 
tion in  so  many  localities  of  the  old-fashioned  plan  of  a  fixed  curriculum. 
Given  a  college  in  which  the  latter  still  holds  its  own  and  in  which  the 
classics  and  mathematics  have  been  for  many  years  the  dominant  sub- 
jects of  study,  and  we  have  an  institution  wherein  but  little  time  can  be 
given  to  any  one  of  the  sciences.  One  term,  from  a  third  to  half  an 
academic  year  in  length,  is  all  that  is  usually  allowed  to  chemistry. 
This  is  as  absurdly  inadequate  as  one  term  in  Latin  or  one  term  in  math- 
ematics, with  no  previous  preparation,  would  be.  By  this  system  the 
sciences  are  not  only  underrated,  but  smattering  is  directly  encouraged. 
The  student  trained  in  it  can  have  no  definite  idea  of  .scientific  methods, 
scientific  reasoning,  or  the  scientific  spirit.  Even  the  professor  in  charge 
of  the  sciences  may  be  himself  a  smatterer,  teaching  several  branches 
without  ever  having  received  a  systematic  training  in  any  one  of  them. 
Such  teachers,  who  keep  ahead  of  their  classes  by  only  a  few  lessons, 
are  unfortunately  very  common,  and  with  them  the  modern  laboratory 
methods  are  simply  impossible. 

It  will  be  seen  that,  with  a  few  honorable  exceptions,  the  colleges 
which  are  doing  the  best  work  in  chemistry  and  physics  are  those  which 
have  adopted  the  elective  system.  In  these  colleges  the  student  who 
becomes  interested  in  a  science  during  the  earlier  portions  of  his  course 
is  not  obliged  to  drop  it  for  some  less  attractive  subject,  but  may  carry 
it  on  from  year  to  year,  until  he  is  qualified  for  original  investigation. 
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The  scientific  schools  differ  from  each  other  almost  as  widely  as  do  the 
colleges.  One,  for  example,  is  exclusively  a  school  of  engineering,  in 
which  chemistry  and  physics  are  purely  incidental  studies.  Others  de- 
vote especial  attention  to  giving  mechanical  training,  to  mining,  or  to 
chemical  technology.  In  nearly  all  of  them  applied  science,  so  called, 
is  mainly  cultivated,  with  inorganic  and  analytical  chemistry  and  gen. 
eral  physics  as  prominent  objects  of  study.  In  only  a  few  of  these 
schools  does  pure  science  receive  adequate  attention ;  the  intellectual 
side  of  education  issacrificed  to  the  material.  Modern  organicchemlstry, 
the  higher  mathematical  physics,  and  pure  research  are  among  the  subjects 
which  are  too  commonly  ignored.  It  would  be  easy  to  point  out  institu- 
tions in  which  science  is  governed  by  a  wholly  commercial  spirit  and 
whose  professors  are  so  absorbed  in  expert  work  outside  that  they  have 
neither  time  nor  inclination  to  encourage  scholarship  within.  This  state 
of  affairs  is,  of  course,  only  transitory,  but  it  is  unfortunate  that  it  ever 
should  have  been  permitted  to  come  into  existence.  Of  course,  applied 
science  must  be  taught,  and  (aught  thoroughly ;  but  every  student  should 
be  made  to  realize  that  all  of  its  achievements  are  outgrowths  of  orig- 
inal researches,  and  that  it  is  only  through  the  latter  that  future 
growth  can  be  maintained.  No  one  should  be  permitted  to  graduate  as 
a  chemist  without  some  discipline  in  research  work,  since  the  same 
methods  which  are  involved  in  settling  a  purely  sci  entific  question  also 
apply  to  the  solution  of  important  industrial  problems. 

As  for  the  agricultural  colleges,  little  need  here  be  said.  As  far  as 
they  confine  themselves  to  training  agriculturists,  their  work  in  chemis- 
try and  physics  is  necessarily  very  special.  With  only  a  few  of  them 
scientific  experimental  stations  are  connected ;  but  this  feature  seems 
likely  to  be  the  one  of  greatest  future  development.  It  is  certainly  one 
of  great  present  utility. 

Before  going  on  to  the  description  of  individual  institutions,  a  few 
words  are  desirable  as  to  the  treatment  given  to  physics  in  this  portion 
of  the  report.  The  returns  sent  in  concerning  this  science  exhibited 
curious  variations,  caused  by  diversity  of  opinion  as  to  what  should  be 
included  in  it.  Quite  a  number  of  colleges,  for  instance,  reported  as- 
tronomy as  a  part  of  physics,  while  others  excluded  everything  beyond 
the  ordinary  experimental  outlines.  In  some  cases  mechanics  was  de- 
scribed as  a  part  of  the  physical  course;  in  other  institutions  this  sub- 
ject seems  to  have  been  considered  as  purely  mathematical,  and  was  not 
mentioned  at  all.  This  lack  of  uniformity  necessarily  affects  the  char- 
acter of  the  report.  Astronomy  is  not  included,  being  regarded  by  the 
writer  as  a  separate  science.  Mechanics  is,  however,  brought  in,  together 
with  other  branches  of  mathematical  physics,  to  as  great  an  extent  as 
the  rather  incomplete  material  would  allow. 
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MAINE. 

BOWDOIN  COLLEGE,  AT  BRUNSWICK. 

Physics, — In  the  classical  department  this  subject  is  taught  by  lect- 
ures and  recitations  during  the  first  thinl  of  the  junior  year.  In  the 
scientific  department  it  is  studied  for  two  junior  terms,  the  second  one 
including  work  in  spectroscopy  and  photography.  Students  in  civil 
engineering  have  some  work  in  the  physical  laboratory,  and  in  the  third 
term  of  the  junior  year  they  study  the  barometrical  measurement  of 
heights. 

Chemistry. — Henry  Carmichael,  professor  of  chemistry  and  mineralogy. 
Studied  by  the  classical  students  during  the  second  junior  and  the  sec- 
ond and  third  senior  terms.  The  work  includes  lectures,  recitations, 
and  laboratory  practice;  the  last  is  in  analytical  chemistry.  In  the 
scientific  depart;ment  chemistry  runs  through  the  sophomore  year  and 
includes  laboratory  practice.  It  is  also  put  down  for  the  second  and 
third  senior  terms,  apparently  as  an  elective,  although  this  is  not  defi- 
nitely stated.  The  engineering  students,  in  their  first  senior  term,  take 
up  also  the  chemistry  and  metallurgy  of  iron  and  steel.  A  fee  of  five 
dollars  a  term  is  charged  for  the  use  of  the  analytical  laboratory.  In 
the  year  1878  a  summer  school  of  science  was  opened  in  connection  with 
the  college,  and  analytical  chemistry  was  among  the  subjects  taught. 
This  school  was  not  continued  in  1879. 

COLBY  UNIVERSITY,  AT  WATERVILLE. 

Physics. —  The  professor  of  physics  teaches  also  astronomy.  One 
term  is  devoted  to  mechanics,  hydrostatics,  and  pneumatics,  one-half  a 
term  to  sound  and  magnetism,  and  one  term  to  light  and  electricity. 
Text  book,  SneU's  Olmsted.    This  study  is  wholly  prescribed. 

Chemistry. —  The  professor  of  chemistry  teaches  also  mineralogy, 
geology,  and  physiology.  Instruction  is  given  by  lectures,  notes  and 
accompanying  recitations  being  required.  Laboratory  work  is  based 
upon  lectures  also.  One-half  term  is  given  to  chemical  physics,  one 
term  to  general  chemistry,  one  to  elementary  chemical  manipulations, 
and  one  to  qualitative  analysis.  One  term  of  chemistry  is  required  j 
the  rest  is  optional.  A  laboratory  room  is  provided,  and  the  facilities 
are  being  increased  year  by  year.  Resident  students  are  allowed  to 
use  the  apparatus  during  vacations ;  and  graduate  students  who  are 
teachers  are  encouraged  in  the  same  way.  No  research  work  is  re- 
ported. 

The  president  of  Colby  University  reports  a  constantly  increasing 
demand  for  instruction  in  chemistry,  which  is  being  met  as  rapidly  as 
circumstances  will  allow.  Physics  has  been  taught  from  the  first;  but 
the  time  devoted  to  it  and  the  ground  covered  have  been  nearly  doubled 
within  the  past  twenty  years. 
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MA.INE  STATE  COLLEGE  OF  AGBlCrLTDUE  AND  THE  MECHANIC  ARTS,  AT  ORONO. 

In  this  college  there  are  Ave  regular  courses  of  study,  as  follows:  (I) 
in  agriculture,  (2)  in  civil  engineering,  (3)  in  mechanical  engineering, 
(4)  in  chemistry,  and  (5)  in  science  and  literature.  Special  students  are 
also  received. 

Physics. — Taught  by  the  president  of  the  college,  M.  0.  Femald,  who 
also  teaches  mental  and  moral  science.  Eequired  of  all  regular  students 
during  the  first  half  of  the  junior  year.  The  work  consists  of  daily  ex- 
ercises, which  are  sometimes  recitation^  and  sometimes  experimental 
lectures ;  the  students  take  notes  and  solve  problems,  and  there  is  an 
examination  at  the  end  of  the  term.  Text  book,  Atkinson's  Ganot.  No 
laboratory  work  and  no  original  researches  are  reported. 

Chemistry, — Professor,  Alfred  B.  Aubert.  Eequired  of  all  regular 
students  through  the  sophomore  year.  The  students  in  agriculture 
continue  the  study  during  the  junior  year  and  the  candidates  for  a 
chemical  degree  carry  it  on  to  the  end  of  the  course.  In  the  first  soph- 
omore term  there  are  daily  recitations  in  general  chemistry,  based  upon 
Roscoe's  text  book.  These  are  supplemented  by  lectures.  During  the 
first  junior  term,  the  students  in  courses  1  and  4  recite  daily  together  in 
agricultural  chemistry.  Through  the  second  junior  term  and  the  whole 
senior  year,  the  chemical  students  have  daily  recitations  from  Naquet's 
Principes  de  chimie,  the  latest  French  edition. 

In  courses  1  and  4  at  least  two  hours  daily  through  not  less  than  nine- 
teen weeks  of  the  sophomore  year  are  spent  upon  qualitative  analysis  in 
the  laboratory.  Quantitative  analysis,  at  least  two  and  a  half  hours 
daily,  runs  through  the  junior  and  senior  years  in  course  4,  but  only 
through  the  junior  year  in  course  1.  The  work  done  in  quantitative 
analysis  covers  the  usual  ground  of  gravimetric  and  volumetric  de- 
terminations, including  assaying  for  gold  and  silver.  Special  attention 
is  necessarily  paid  to  agricultural  analysis.  Organic  combustions  and 
the  more  difficult  analyses  of  complicated  minerals,  cast  iron,  and  so  on 
are  undertaken  b^"  post  graduate  students.  No  original  researches  in 
chemistry  have  yet  been  published  from  this  college. 

The  laboratory  facilities  are  good.  The  laboratory  building  contains 
two  apparatus  rooms,  a  lecture  room,  a  cabinet,  a  Library  antl  weighing 
room,  a  recitation  room,  and  rooms  for  analytical  purposes.  The  gen- 
eral laboratory  room  measures  35  by  60  feet,  is  provided  with  gas  and 
water,  and  accommodates  thirty-two  students.  There  is  about  the  usual 
supply  of  apparatus  and  chemicals. 

BATES  COLLEGE,   AT  LEWI8T0N. 

No  report  was  received  from  this  college.  Such  information  as  could 
be  gleaned  from  its  catalogue  will  be  found  in  the  statistical  tables. 
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NEW  HAMPSHIRE. 
DARTMOUTH  COLLEGE,  AT  HANOVER* 

Physics. — C.  F.  Emerson,  professor  of  natural  philosophy  and  instructor 
in  astronomy.    The  chair  is  specially  endowed  with  about  $45,000. 

The  course  begins  with  analytical  mechanics  in  the  last  half  of  the 
sophomore  year.  There  are  sixty-flve  recitations  from  Wood's  text  book? 
and  a  few  illustrative  lectures.  At  the  opening  of  the  junior  year,  phys- 
ics proper  begins,  and  oontuiues  twenty-seven  weeks,  with  five  recita. 
tions  and  one  or  two  lectures  each  week.  In  all,  there  are  one  hundred 
and  thirty-five  recitations  and  about  forty  lectures.  Atkinson's  Ganot 
is  used  and  studied  throughout  with  the  omission  of  only  a  few  pages. 

During  the  first  term  of  the  senior  year  there  is  an  optional  course  in 
practical  physics  of  sixty  exercises,  or  four  afternoons  a  week  for  fifteen 
weeks.  This  is  based  upon  Pickering's  Physical  Manipulations.  The 
course  is  just  opening,  and  the  physical  laboratory  is  only  begun.  The 
collection  of  apparatus  is  quite  extensive,  especiially  in  acoustics,  light, 
and  electricity. 

The  first  professor  of  physics  at  this  college  was  appointed  in  1782. 
Instruction  in  early  times  seems  to  have  been  given  chiefly  by  lectures, 
the  use  of  text  books  increasing  as  books  improved.  During  the  incum- 
bency of  Professor  0.  A.  Young,  important  researches  in  solar  i^hysics 
were  carried  out  and  published. 

Chemistry. — B.  J.  Bartlett,  associate  professor  of  chemistry.  B.  T. 
Blaii])  ed,  professor  of  chemistry  in  the  Agricultural  College.  The  reg- 
ular course  occupies  four  hours  a  week  during  eleven  weeks,  the  last 
term  of  the  junior  year.  Miller's  text  book  is  used,  accompanied  by  lect- 
ures and  experiments  before  the  class.  In  the  middle  term  of  the  senior 
year  there  is  an  optional  course  of  four  hours  a  week  in  laboratory- 
practice. 

The  Agricultural  College  has  a  general  course  of  study  extending 
through  only  three  years.  In  the  middle  year.  Barker's  Chemistry  is 
studied  for  two  terms  and  Douglas  and  PrjBscott's  Qualitative  Analysis 
for  the  third  term.  In  the  first  term  of  the  senior  year,  quantitative 
analysis  isoptional. 

The  first  professor  of  chemistry  was  appointed  in  1820 ;  but,  as  with 
physics,  the  instruction  was  chiefly  given  by  lectures.  The  Agricultural 
College  was  connected  with  Dartmouth  by  an  act  of  the  legislature 
passed  in  1866. 

VERMONT. 

UNIVERSITY  OF  VERMONT  AND  STATE   AGRICULTURAL  COLLEGE,  AT  BURLINGTON. 

Both  chemistry  and  physics  are  taught  by  Prof.  George  A.  Smyth. 

Physics. —  Eequired  for  about  twelve  weeks  at  the  beginning  of  the 
junior  year.  The  course  is  based  upon  Balfour  Stewart's  text  book? 
which  gives  as  much  work  as  there  is  time  for.    The  sophomore  scieu- 
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tific  students  recite  with  the  classical  janiors.    The  apparatus  is  not 
nearly  complete. 

Chemistry. — The  classical  students  take  chemistry  in  the  first  third  of 
the  sophomore  year.  The  instruction  is  given  by  experimental  lectures. 
A  little  laboratory  work  sometimes  is  taken  as  an  extra.  Students  in 
the  literary-scientific  course  may  take  chemistry  in  place  of  Greek.  En- 
gineering students  receive  two  terms'  instruction,  lectures  in  the  first 
freshman  term  and  laboratory  work  in  the  second. 

The  agricultural  and  chemical  students  have  chemistry  throughout 
the  course,  except  in  the  third  term  freshman  and  junior  years.  Even 
in  these  terms,  however,  a  little  chemical  work  may  be  done.  The 
course  of  study  is  about  as  follows:  Freshman  year:  First  term,  lectures 
on  descriptive  chemistry;  second  term,  theoretical  chemistry  and  labora- 
tory work,  the  former  being  taught  by  recitations  from  Barker's  text 
book  and  the  latter  consisting  of  exercises  in  manipulation  and  the 
preparation  of  chemical  products.  Sophomore  year :  First  and  second 
terms,  qualitative  analysis  (Fresenius) ;  third  term,  quantitative  analy- 
sis. Junior  year,  first  and  second  terms,  quantitative  analysis  continued, 
both  gravimetric  and  volumetric.  In  the  second  term,  assaying  and 
metallurgy  are  optional.  Senior  year :  First  term,  recitations  in  organic 
chemistry  and  laboratory  work.  In  the  second  and  third  terms,  the 
agricultural  students  study  agricultural  chemistry.  The  chemical  stu- 
dents do  organic  laboratory  work  in  the  second  term,  and  during  the 
third  they  take  analytical,  organic,  or  technical  chemistry,  according  to 
option. 

The  laboratory  is  good  as  far  as  analytical  chemistry  and  assaying 
are  coucerued,  but  is  not  equipped  for  advanced  research.  Special  stu- 
dents, not  members  of  regular  college  classes,  may  be  admitted  to  work 
in  it.  Chemistry  has  been  taught  in  the  university,  by  lectures  and 
recitations,  since  about  1830. 

MIDDLEBCTRY  COLLEGE,  AT  MIDDLEBURY,  AXD  NORWICH  UNIVERSITY.  AT  NORTHFIELD. 

These  institutions  furnish  only  the  old-fashioned  prescribed  courses  of 
chemistry  and  physics  incidental  to  a  regular  college  curriculum.  No 
laboratory  work  is  reported  from  either.  All  necessary  details  are  given 
in  the  tables  at  the  end  of  this  report. 

MASSACHUSETTS. 

From  Boston  College,  and  from  tlie  College  of  the  Holy  Cross,  at 
Worcester,  no  reports  were  directly  received.  Probably  neither  insti- 
tution undertakes  more  than  elementary  work  in  either  physics  or  chem- 
istry. 

AMUEUST  COLLEGE,  AT  AMHERST. 

Phynics. — Elihu  Root,*  professor  of  mathematics  and  natural  philoso- 
phy.   The  required  physics  consists  of  a  course  of  experimental  lectures, 

^Died  in  the  latter  part  of  the  year  1880. 
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four  hours  a  week,  duriug  the  whole  of  the  junior  year.  These  lectures 
are  supplemented  by  notes,  multiplied  with  the  aid  of  the  electric  pen, 
containing  references  to  DeschanePs  and  Ganot's  text  books. 

The  optional  physics  is  open  only  to  students  who  have  completed  the 
ftill  course  in  the  calculus.  Text  books  are  as  follows :  Fall  term,  Sturm's 
Cours  de  m^canique  and  Kirchhoff's  Mathematische  Physik ;  winter 
term,  Donkin's  Acoustics  and  Helmholtz's  Tonempfindungen ;  summer 
term,  Verdet's  Optique.  Throughout  the  year  practical  work  is  done  in 
the  physical  laboratory.  The  outfit  of  apparatus  is  good  for  the  lecture 
room ;  not  so  good  for  laboratoi^  purposes. 

A  prize  of  $30  is  annually  given  for  scholarship  in  natural  philosophy. 

Chemistry. — Professor  B,  P.  Harris  and  Instructor  Leverett  Mears. 
This  science  is  a  required  study  only  for  one  term  of  the  sophomore  year. 
The  full  course  given,  however,  includes  elective  work  and  covers  two 
years.  Instruction  is  given  as  follows :  First,  acourse  in  general  chemistry, 
relating  to  the  non-metallic  elements;  second,  a  course  on  the  metals; 
third,  a  thorough  course  ia  qualitative  analysis,  of  two  terms'  laboratory 
work;  fourth,  a  course  in  chemical  physics;  fifth,  a  course  in  organic 
chemistry';  sixth,  a  course  in  urinary  analysis  and  toxicology.  Special 
students  take,  in  addition  to  the  foregoing,  quantitative  analysis  and 
laboratory  work  in  organic  chemistry. 

There  is  a  good  laboratory,  and  a  very  large  proportion  of  the  chem- 
ical students  are  reported  as  taking  a  course  in  it.  The  laboratory  work 
is  wholly  optional,  and  is  made  as  thorough  and  severe  as  x>ossible.  No 
researches  are  reported. 

■ 
MASSACHUSETTS  AGRICUl.TUKAL  COLLEGE,   AT  AMHERST. 

Physics, — William  B.  Graves,  M.  A.,  professor  of  physics  and  civil 
engineering.  The  course  in  physics  is  wholly  required,  and  occupies 
five  hours  a  week  for  two- thirds  of  the  junior  year.  It  is  taught  by  text 
book,  Atkinson's  Ganot,  with  illustrative  lectures.  The  apparatus  is  not 
very  complete  and  there  is  no  provision  for  a  physical  laboratory. 

Chemistry. — Professor  C.  A.  Goessman,  ph.  d.  In  the  first  third  of  the 
freshman  year,  five  hours  a  week  are  devoted  to  lectures  and  recitations 
in  general  and  inorganic  chemistry.  In  the  first  third  of  the  sophomore 
year  organic  chemistry  is  studied.  Laboratory  practice,  from  seven  to 
nine  hours  a  week,  occupies  the  second  and  third  junior  and  the  first 
•  senior  terms.  In  all,  five  terms  of  chemistry  are  required.  The  labora- 
tory charge  for  chemicals  is  $10  a  term  with  costs  for  breakage.  In- 
struction is  given  in  both  qualitative  and  quantitative  analysis. 

The  laboratory  is  also  open  to  special  and  post  graduate  students. 
The  latter  may  select  their  own  subjects  of  investigation  or  aid  in  carry- 
ing on  the  researches  of  the  department,  the  only  restrictions  being 
Such  as  the  college  resources  render  necessary.  The  laboratory  hours 
are  from  8.30  A.  M.  to  12.30  p.  M.,  five  days  a  week. 
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MASSACHUSETTS  DESTITUTE  OF  TECHNOLOGY,  AT  BOSTON. 

In  this  institution  ten  regular  courses  of  study  are  provided,  and  op- 
portunities for  special  students  not  candidates  for  degrees  are  oft'ered 
also.  Students  from  Boston  University  receive  their  instruction  in  chem- 
istry and  physics  here. 

Physics. — Professor  0.  E.  Cross,  assisted  by  S.  W.  Holman  and  J.  B. 
Henck,  jr.  Professor  Cross  also  gives  instruction  in  descriptive  as- 
tronomy. 

At  the  beginning  of  their  second  year  in  the  institute,  all  candidates 
for  degrees  and  such  other  students  as  may  so  elect  take  up  the  study  of 
physics,  a  subject  which  is  continued  through  this  and  the  following 
year,  and  for  certain  professional  courses  during  the  fourth  year  also. 

The  general  principles  of  physics,  including  elementary  mechanics, 
are  taught  through  the  second  year  in  a  course  of  about  ninety  lectures. 
These  lectures  are  annually  revised  so  far  as  may  be  necessary  to  keep 
pace  with  the  progress  of  the  science,  and  the  discussion  of  theories  is 
in  all  cases  followed  by  an  explanation  of  their  different  practical  appli- 
cations. Exceptionally  full  experimental  illustration  is  given  of  all  the 
subjects  treated.  Atkinson's  Ganot  is  used  as  a  text  book  supplementary 
to  the  lectures,  and  full  notes  of  the  latter  are  either  written  upon  the 
blackboard  or  copied  by  papyrograph  for  the  use  of  students. 

During  the  third  year  a  course  of  fifty  practical  exercises  in  the  Rogers 
laboratory  of  physics  is  given  to  all  regular  students,  Pickering's  Phys- 
ical Manipulations  being  used  as  the  text  book.  These  exercises  are 
preceded  by  a  brief  course  of  lectures  upon  physical  measurements,  and 
are  intended  to  teach  the  student  the  use  of  instruments  in  general,  with 
special  reference  to  such  instruments  as  are  of  direct  practical  value 
in  the  arts.  They  also  serve  to  impress  upon  his  mind  many  facts 
which  are  not  readily  taught  in  the  lecture  room,  and  to  train  him  to 
habits  of  skilful  manipulation  and  accurate  observation  and  reasoning 
upon  the  results  attained.  Students  in  certain  of  the  courses  have  ad- 
ditional laboratory  work  during  this  year. 

In  the  fourth  year,  students  pursuing  courses  in  chemistry,  civil  engi- 
neering, and  architecture  receive  furtlier  instruction  in  those  branches 
of  physics  allied  to  their  professional  work.  For  example,  the  chemists 
take  up  advanc>ed  work,  often  original  investigation,  in  heat  or  elec- 
tricity 5  the  civil  engineers  undertake  the  solution  of  problems  relating 
to  the  elasticity  and  strength  of  materials,  &c.  In  these  exercises  the 
students  prepare  their  own  apparatus  and  conduct  an  extended  series 
of  experiments,  submitting  a  full  written  report  of  their  work  to  the  pro- 
fessor in  charge. 

Students  who  are  candidates  for  a  degree  in  physics  pursue  a  course 
of  study  indicated  by  the  following  list  of  subjects : 

First  year. — First  term:  Algebra  finished,  geometry  reviewed, general 
chemistry,  rhetoric,  English  composition,  French,  mechaniciil  drawing, 
freehand  drawing,  military  drill.    Second  term:  Plane  trigonometry, 
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spherical  trigonometry,  general  chemistry,  qaalitative  analysis,  English 
history,  English  literature,  French,  drawing,  military  drill. 

Second  year. — First  term:  Physics  (lectures),  analytical  geometry, 
descriptive  geometry,  quaUtative  analysis,  descriptive  astronomy,  bot- 
any, English  history  and  literature,  German.  Second  term:  Physics 
(lectures),  microscopy,  calculus,  quantitative  analysis,  physical  geogra- 
phy, dynamical  geology,  English  history  and  literature,  German. 

Third  year, — First  term:  Physical  laboratory,  optics  or  acoustics,  me- 
(dianics,  chemical  physiology,  chemical  laboratory  work,  constitutional 
history,  German.  Second  term:  Physical  laboratory, optics  or  acoustics, 
mechanics,  advanced  physics,  history  of  physical  science,  chemical  phi- 
losophy, political  economy.  Carman. 

Fourth  year. — First  term:  Physical  laboratory,  electricity,  photogra- 
phy and  lantern  projection,  history  of  physical  science,  practical  astron- 
omy, mechanics,  chemical  laboratory,  chemical  applications  of  physics. 
Second  term:  Physical  research,  optics  or  acoustics,  advanced  physics, 
principles  of  scientific  investigation,  advanced  mathematics. 

These  students  receive  special  instruction  in  general  physics  during 
the  second,  third,  and  fourth  years,  using  text  books  in  foreign  languages 
whenever  it  is  desirable.  An  endeavor  is  also  made  to  accustom  them 
to  the  use  of  original  memoirs  and  scientific  periodicals,  by  an  exercise 
in  which  members  of  the  class  iji  turn  prepare  papers  upon  subjects 
specially  assigned  to  them.  The  fourth  year  is  largely  devoted  to  special 
work,  generally  of  the  nature  of  original  research. 

The  physical  laboratory  is  remarkably  well  equipped,  and  was  the 
first  of  its  kind  organized  in  this  country.  The  institute  was  opened  in 
1865.  A  considerable  number  of  original  researches  in  physics  have 
been  published  by  professors  and  students,  but  no  list  of  them  has  been 
reported. 

Chemistry, — J.  M.  Ordway,  profcvssor  of  metallurgy  and  industrial 
ohemistry;  J.  M.  Grafts  (now  absent  in  Europe),  professor  of  organic 
chemistry;  W.  E.  Nichols,  professor  of  general  chemistry;  0.  H.  Wing, 
professor  of  analytical  chemistry:  Ellen  H.  Richards,  instructor  in  chem- 
istry  and  mineralogy  in  the  woman's  laboratory;  A.  H.  Lowe,  F.  H. 
Morgan,  and  T.  F.  Stimpson,  assistants.  Assaying  is  taught  by  B.  H. 
Bichards  and  Professor  Ordway  gives  instruction  in  botany  and  biology. 
The  biology,  however,  is  partly  a  chemical  subject. 

A  certain  amount  of  chemistry  is  required  of  all  students  who  are 
candidates  for  degrees,  namely,  all  the  inorganic  portion  of  Eliot  and 
Storei^s  Elementary  Manual,  and,  in  qualitative  analysis,  a  knowledge 
of  general  methods,  with  the  ability  to  identify  the  various  metallic  ele- 
ments in  simple  compounds  and  to  prove  the  presence  or  absence  of 
the  commoner  acids.  Both  general  chemistry  and  qualitative  analysis 
are  taught  by  lectures  and  laboratory  practice  during  the  first  school  year. 
Students  who  pursue  courses  in  chemistry,  mining,  metallurgy,  physics, 
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or  natural  history  continue  the  study  of  qualitative  analysis  in  their 
second  year,  the  laboratory  work  being  supplemented  by  lectures.  In 
the  second  term  of  the  same  year  they  take  up  quantitative  analysis. 
Chemical  philosophy  is  taught  to  the  students  in  chemistry  and  physics, 
partly  by  lectures  andT  partly  by  recitations  upon  the  basis  of  Cooke's 
text  book.  Strictly  chemical  students  follow  the  preceding  course  with 
the  study  of  organic  chemistry,  Schorlemmer's  work  being  used  as  a 
basis  for  the  lecture  room  exercises.  Parallel  with  the  latter  there  is  a 
course  of  laboratory  instruction,  and  some  organic  research  is  usually 
undertaken  as  thesis  work.  Other  lines  of  investigation  may,  however, 
be  chosen.  Industrial  chemistry  is  taught  by  lectures  and  laboratory  prac- 
tice, and  instruction  in  physiological  chemistry  is  also  provided. 

Candidates  for  a  degree  in  chemistry  have  three  courses  of  study  open 
to  them,  all  being  identical  in  the  first  year  with  the  course  already  de- 
scribed under  physics.    Course  A  runs  as  follows : 

Secojid  year, — First  term:  Qualitative  analysis,  analytical  geometry, 
physics,  English  history  and  literature,  German.  Second  term :  Quanti- 
tative analysis,  chemical  philosophy,  differential  calculus,  physics,  Eng- 
lish history  and  literature,  German. 

Third  year. — First  term:  Quantitative  analysis,  microscopy,  physical 
laboratory,  constitutional  history,  German.  Second  term :  Quantitative 
analysis,  industrial  chemistry,  drawing,  physical  geography,  dynamical 
geology,  physical  laboratory,  political  economy,  German. 

Fourth  year. — First  term:  Organic  chemistry,  metallurgy,  history  of 
(Aemistry  and  allied  sciences,  abstracts  of  memoirs,  applied  physics,  op- 
tional studies.  Second  term :  Studies  for  this  term,  including  thesis 
work,  are  specially  assigned  to  each  student. 

In  courses  B  and  C  mathematics  is  dropped  at  the  close  of  the  first 
year,  being  replaced  by  the  natural  sciences.  Course  B  is  for  students 
who  prefer  a  larger  amount  of  the  last  named  studies  and  course  C  for 
those  who  intend  to  pursue  industrial  chemistry.  The  laboratories  for 
qualitative  and  quantitative  analysis  were  established  in  1865.  That 
for  organic  chemistry  was  started  in  1877.  The  laboratory  for  indus- 
trial chemistry  has  been  equipped  during  the  past  year — 1878-'79.  No 
list  of  researches  has  been  prepared,  although  a  considerable  amount  of 
good  work  has  issued  from  the  institute. 

The  Woman^s  Laboratory. — In  immediate  connection  with  the  Institute 
of  Technology,  and  under  the  special  patronage  of  the  Woman's  Edu- 
cation Association,  is  the  Woman's  Laboratory,  which  deserves  partic- 
ular mention.  The  history  of  its  origin,  growth,  and  work  forms  an 
important  chapter  in  the  history  of  chemical  teaching.  In  1867,  among 
the  Lowell  free  lectures  given  at  the  institute,  were  two  courses  in  chem- 
istry by  Professors  Eliot  and  Storer,  open  to  both  sexes.  In  1868  labo- 
ratory exercises  were  given  instead  of  lectures ;  and  these  continued, 
with  the  exception  of  one  year,  until  1877.  About  1870  the  laboratory 
at  the  Girls'  High  School,  in  Boston,  was  put  in  working  order ;  and  in 
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the  five  years  fix)m  1868  to  1873  laboratory  instruction  in  chemistry  made 
rapid  advances  in  the  schools  of  New  England.  Daring  this  time  some 
fifteen  female  teachers  availed  themselves  annually  of  the  Lowell  courses 
at  the  institute,  several  of  them  attending  for  two  successive  years  in 
order  to  get  both  general  chemistry  and  qualitative  analysis.  Others 
who  were  not  teachers  attended  also.  In  the  winter  of  1872-73  an  in- 
termission in  the  Lowell  courses  occurred ;  and  at  the  same  time  a  young 
woman  from  a  medical  college  applied  for  instruction  in  analysis  at 
the  institute.  She  could  not  be  accommodated  in  the  already  crowded 
laboratory;  but  Professor  Grafts,  interested  in  the  matter,  sought  for 
facilities  elsewhere.  With  the  cooperation  of  Dr.  Samuel  Eliot,  head 
master  of  the  Girls'  High  School,  the  consent  of  the  authorities  to  use 
the  well  equipped  laboratory  of  the  latter  institution  was  obtained.  A 
short  course  in  analysis  was  given  by  Mrs.  Ellen  H.  Richards  and  Miss 
Bessie  T.  Capen,  under  the  direction  of  Professor  Crafts,  and,  through 
the  interest  of  Dr.  Eliot,  the  Woman's  Education  Association  furiushed 
the  necessary  funds.    The  class  numbered  sixteen  students. 

In  the  next  winter  the  Lowell  class  was  resumed ;  and,  as  the  interest 
in  chemistry  increased,  Professor  Nichols  offered  a  course  in  quantita- 
tive analysis  for  those  teachers  and  others  who  had  already  profited  by 
the  more  elementary  instruction  of  previous  years.  This  was  probably 
the  fiirst  course  of  the  kind  ever  opened  to  women;  and  in  1873  five 
availed  themselves  of  it.  At  this  period  Harvard  University  opened  its 
summer  school  of  chemistry ;  other  colleges  followed  the  example,  and 
the  desire  for  instruction  in  this  department  was  naturally  stimulated. 
In  fact,  the  demand  was  so  urgent,  that  in  1876  the  professors  of 
chemistry  in  the  institute  provided  for  eight  women  in  their  own  pri- 
vate laboratory,  fitting  it  up  at  their  own  exx>ense  and  giving  what  in- 
struction they  could  freely.  A  small  fee  was  charged,  barely  enough  to 
cover  the  cost  of  gas  and  water. 

In  the  same  year  there  came  from  President  Bunkle,  of  the  Institute, 
a  proposition  to  frirnish  space  for  a  woman's  laboratory  in  the  gymna- 
sium building.  This  was  accepted  by  the  Woman's  Education  Associa- 
tion. A  circular  was  issued  asking  for  two  thousand  dollars  with  which 
to  provide  equipment,  and  within  three  weeks  the  money  was  subscril)ed. 
There  were  also  gifts  of  valuable  instruments.  During  the  summer  the 
space  assigned  to  the  laboratory  was  changed  from  that  indicated  in 
the  original  plan  to  the  front  portion  of  the  special  building  erected  fi)r 
the  school  of  mechanic  arts.  This  change  gave  greater  room,  but  in- 
volved increased  expense,  and  in  1877  the  Woman's  Education  Associa- 
tion contributed  an  additional  8500. 

In  November,  1876,  the  laboratory  was  opened  to  students.  It  ex)n- 
sists  of  five  rooms,  three  of  them  for  women  exclusively,  namely,  the 
chemical  laboratory,  the  combined  library  and  weighing  room,  and  the 
reception  room.   The  industrial  and  optical  laboratories  are  shared  with 
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the  students  of  the  institute,  although  the  instruments  in  them  belong 
to  the  woman's  department. 

In  the  tirst  two  years  of  its  existence  the  laboratory  furnished  instruc- 
tion to  forty-three  women,  about  two-thirds  of  whom  were  either  teach- 
ers or  x)reparing  to  teach.  Among  them  were  teachers  from  ten  insti- 
tutions in  Massachusetts,  two  colleges  (Smith  and  Wellesley),  three 
seminaries,  three  high  schools,  and  two  private  schools.  The  methods 
of  instruction  are  at  present  adapted  to  the  individual  and  to  the  time 
at  her  disposal,  and  for  ten  years  to  come  the  teaching  must  be  largely 
of  this  special  character.  Some  research  work  has  already  been  done 
in  the  laboratory,  and  the  published  results  have  found  their  way  into 
standard  scientific  literature.  A  list  of  these  researches  has  not,  how- 
ever, been  reported. 

The  promoters  of  this  enterprise  wisely  urge  the  importance  of  chem- 
istry to  women,  even  to  those  who  are  neither  teachers  nor  specially 
scientific  in  tastes.  To  every  head  of  a  household  there  are  chemical 
subjects  which  are  necessarily  interesting  and  of  which  a  knowledge  is 
oiten  useful.  The  cleansing  and  dyeing  of  various  fabrics,  the  chemistry 
of  culinary  processes  and  of  fermentation,  the  use  and  abuse  of  soda, 
the  manufacture  of  such  articles  as  glass  and  pottery,  the  detection  of 
adulterations  in  foods  and  drinks — all  these  are  illustrations  showing 
the  truth  of  the  foregoing  proposition.^ 

The  following  rates  of  tuition  are  charged  in  the  laboratory  for  each 
full  school  year  of  eight  months :  six  days  in  the  week,  $200  j  two  days 
in  tlie  week,  $80 ;  one  day  in  the  week,  $45. 

For  less  than  three  months  the  rates  are  proportionally  somewhat 
higher.  The  laboratory  is  in  charge  of  Professor  Ordway  and  Mrs, 
Richards. 

BOSTON  UNIVERSITY,   AT  BOSTON. 

College  of  Liberal  ArU, 

The  students  of  physics  and  chemistry  at  this  institution  receive  their 
instruction  in  the  laboratories  and  lecture  rooms  of  the  Massachusetts 
Institute  of  Technology  from  the  regular  professors  of  the  latter  school. 
The  courses  of  study  are,  however,  specially  arranged  for  university 
dasses.  Both  chemistry  and  physics,  as  represented  by  Roscoe's  and 
Stewart's  Primers,  respectively,  are  required  for  admission  to  the  College 
of  Liberal  Arts. 

Physics. — Professor  0.  R.  Cross.  Lectures  and  laboratory  work  are 
required  through  the  second  and  third  sophomore  terms,  five  hours 
weekly. 

Chemistry, — Professor  W.  R.  Nichols.  Required,  six  hours  a  week, 
in  the  first  junior  term ;  elective,  two  hours  a  week,  in  the  second  and 
third  junior  terms. 

'This  account  of  tlie  woman's  laboratory  is  condensed  from  a  report  made  by  Mrs. 
Richards  to  Edward  Atkinson,  esq.,  secretary  of  the  committee  on  subscriptions. 

413 


TVb  e&aaei«r  4f  dbe  i/ms^g^mm^  work  m  pvotebtr  Euiaeasai  by  chi^ 
timrmm  ^  mmAj  mm  abo  amnfftd  lor  bj  the  uivenaj.    Xo  ori^riiul 


ryrrBBRTT,  at  c 


PkpHm. — Pfofejwwin,  JoMph  Lorcring  and  Woleoct  Gibbs:  asnstuit 
prf^MmffT,  Jofao  TrtimbnAgti  tutor*  B.  W.  Willioo:  X.  D.  C  Hoii^ea^ 
Mmtant.  Ekauntaiy  pbjsies  is  mntrng  the  mfnimDciitB  fiir  admu- 
«km.  Id  tiM;  fredmiafi  jear,  phjsks  u  a  prHcribed  «tody.  Tlie  **iiim- 
hnnm  M^etwiM^  Mtodj  meebaoicii,  hjdrostatks,  pDcomatics,  and  light, 
iwkj'.  n  week,  ander  3fr«  WiIboo«  The  ^^maYiiimm''  9«etioDS  have  gen- 
isral  ph jmM  onder  Xr«  Hodges.  After  the  fineshman  year  the  IbUowing 
ekiTftivi;  eoimeii  are  offered : 

n ;  Aiftronomj,  ofytiea,  aod  aoousties.  Twiee  a  week.  Professor  Lot- 
erifj^.    This  maj  be  taken  three  times  a  week  by  students  so  desiring. 

(2;  Pmctieal  exercises  in  the  laboratory,  incloding  the  nse  of  in:^tra- 
merits  fff  f/recision  in  testing  the  kiws  of  mechanics,  acoosticss  optics, 
mai^M^tism,  and  electricity,  and  an  extended  coarse  in  electrical  meas- 
orerrjf^nts.    Three  times  a  week«    Assistant  Professor  Trowbridge. 

(3;  Tlie  cM>nservation  of  energy.  Recitations  and  lectures.  Twice  a 
week*    Assistant  Professor  Trowbridge. 

(4)  rndnlatory  theory  of  light  Electricity  and  magnetism.  Three 
tf  riicH  a  week.    Professor  Lovering. 

(5)  The  spectroscope  and  its  applications.  Thermodynamics  and  ther- 
micM,  including  the  applications  of  heat,  lliree  times  a  week.  Pro- 
tftnmfr  (libbs. 

Candidates  for  honors  in  physics  mnst  take  courses  2,  4,  and  5. 
For  gra^luate  students  two  other  courses  in  physics  are  offered,  as 
follows,  both  under  Assistant  Professor  Trowbridge : 

(1)  Kxf)erimental  physics,  with  laboratory  work,  for  advanced  stu- 
dents.   Three  times  a  week. 

(2)  Mattiematical  physics.  (MaxwelPs  Electricity  and  Magnetism.) 
Tlin;o  times  a  week. 

ChemUtry, — Josiah  P.  Oooke,  professor  of  chemistry  and  mineralogy; 
0.  L.  Jm^kson  and  H.  B.  Hill,  assistant  professors  of  chemistry;  in- 
strii<tU)r,  II.  B.  Hodges;  0.  F,  Mabery,  J.  F.  White,  and  0  W.  Andrews, 
asHiHtants.  Elementary  chemistry  is  one  of  the  requirements  for  admis- 
sion. 

The  only  chemistry  obligatory  upon  undergraduates  is  a  course  of 
twi^nty  popular  elementary  lectures  delivered,  once  a  week,  by  Professor 
Cook<^  t  o  the  freshmen.  This  course  is,  however,  a  very  important  means 
of  nic.miting  the  elective  classes,  since  a  large  part  of  the  success  of  the 
dopartiiicut  depends  upon  interesting  the  freshmen.    The  whole  class 
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are  required  to  pass  an  examination,  nominally  on  the  lectures,  actually 
upon  Professor  Cooke's  New  Chemistry,  excepting  the  first  and  the  last 
chapters.  This  plan  of  lecturing  in  such  a  way  as  to  interest  the  stu- 
dents, and  then  of  setting  them  a  definite  task  to  get  up  for  examina- 
tion, is  found  to  work  very  well.  The  result  is  as  good  as  if  a  text  book 
had  been  gone  over  lesson  by  lesson,  and  the  class  like  the  work  a  great 
deal  better. 
After  the  freshman  year  the  following  elective  courses  are  offered: 

(1 )  Descriptive  chemistry,  with  laboratory  work.  Three  times  a  week. 
Assistant  Professor  Jackson.  The  course  as  a  whole  consists  of  two 
lectures,  one  recitation,  and  four  hours  of  laboratory  work  a  week.  The 
laboratory  work  is  laid  out  for  each  exercise  at  the  preceding  lecture, 
and  involves  numerous  experiments  In  practical  chemistry.  This  course 
is  intended  for  general  education  and  is  taken  by  more  than  half  of  every 
class.  The  average  number  of  students  annually  in  attendance  ui>on  it 
is  reported  as  one  hundred. 

(2)  Determinative  mineralogy  and  lithology,  with  study  in  the  min- 
eral cabinet.  Three  times  a  week.  Professor  Cooke  and  Mr.  Melville. 
The  mineralogy,  including  descriptive  crystallography  and  blowpiping, 
is  taught  first  by  lectures  on  models  and  specimens,  and  later  by  prac- 
tical exercises  in  determining  minerals.  Over  two  hundied  drawers  of 
8X)ecimens  are  selected  for  this  purpose  and  assigned  to  the  students. 
Their  acquirements  are  tested  by  calling  on  them  to  point  out  on  the 
specimens  the  characteristics  by  which  the  latter  have  been  determined. 
The  examination  refers  solely  to  their  ability  to  identify  species.  About 
thirty  students  take  this  work. 

(3)  Qualitative  analysis  and  chemical  philosophy,  with  laboratory  work. 
Three  times  a  week.  Assistant  Professor  Hill.  Qualitative  analysis  is 
taught  in  much  the  usual  way.  Three  hours  a  week  means  a  minimun 
of  nine  hours'  work  in  the  laboratory.  Most  students  work  much  more. 
About  forty  students  take  this  work. 

(4)  Quantitative  analysis.  Three  times  a  week,  or  a  minimum  of  nine 
hours  in  the  laboratory.  Professor  Cooke  and  Mr.  Hodges.  In  this 
course,  as  in  the  last,  some  preliminary  instruction  is  given  by  lectures. 
About  twenty  students  attend. 

(5)  The  carbon  compounds.  Three  times  a  week.  Assistant  Profess- 
or Hill.  This  is  an  advanced  course  of  lectures  on  theoretical  organic 
chemistry,  accompanied  by  work  in  the  laboratory.  The  latter  is  chiefly 
in  the  preparation  of  organic  products,  although,  as  soon  as  the  students 
show  themselves  competent,  they  are  started  on  research. 

(6)  Advanced  course  in  exerimental  chemistry.  Three  times  a  week. 
Professor  Cooke.  This  is  a  continuation  of  earlier  work,  and  here  also 
students,  as  soon  as  they  have  acquired  sufficient  skill,  are  set  at  re- 
search.   The  instruction  is  all  special  and  in  the  laboratory. 

(7)  Crystallography  and  the  physics  of  crystals,  with  work  in  the 
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mineral  cabinet    Professor  Cooke.    Instruction  is  given  by  lectures, 
Miller's  system  being  taught 

Candidates  for  honors  in  chemistry  must  take  at  least  twelve  hours  a 
week  from  among  these  electives. 

For  graduate  students  there  is  a  course  in  advanced  organic  chemistry, 
three  times  a  week,  under  Assistant  Professor  Hill.  In  the  laboratories 
advanced  students  are  also  directs  by  the  professors  in  whatever  special 
studies  or  investigations  they  may  desire  to  undertake. 

But  little  use  is  made  of  text  books,  their  day  having  gone  by.  In- 
deed, there  are  no  formal  recitations  except  in  courses  1  and  3,  and  in 
these  they  are  directed  rather  to  emphasize  the  lectures  or  to  correct 
inaccuracies  than  to  enforce  the  learning  of  lessons. 

The  laboratory  facilities,  &c.,  are  as  follows :  First,  a  qualitative  lab- 
oratory, with  one  hundred  desks ;  then  a  quantitative  laboratory,  with 
twenty-four  desks,  an  organic  laboratory,  with  twelve  desks,  and  a  min- 
eralogical  laboratory  capable  of  accommodating  about  twenty-four  stu- 
dents. There  is  a  room  of  constant  temperature  for  gas  analysis,  with  a 
furnace  room,  a  balance  room  and  library,  a  larger  and  a  smaller  lecture 
room,  and  three  private  laboratories.  The  apparatus  is  ample,  and  the 
mineral  cabinet  is  abundantly  sufficient  for  all  purposes  of  teaching. 
Every  opportunity  is  afforded  for  research. 

IL — Tke  Lawrence  SeienUfic  School. 

In  this  school  the  work  in  chemistry  and  physics  is  almost  identical 
with  that  offered  by  the  college.  The  full  course  in  chemistry  leading 
to  the  B.  s.  degree  is,  with  collateral  studies,  as  follows : 

First  year. — Descriptive  chemistry,  with  laboratory  work,  three  times 
a  week ;  elementary  physics,  one  lecture  a  week ;  French  or  German, 
three  times  a  week ;  qualitative  analysis,  eighteen  hours  a  week  in  the 
first  half  year;  quantitative  analysis,  eighteen  hours  a  week  in  the  seo- 
and  half  year. 

Second  year, — Technological  chemistry,  recitations,  and  excursions, 
three  times  a  week;  elementary  physics,  one  lecture  a  week;  German 
scientific  prose,  twice  a  week;  quantitative  analysis  (including  assaying, 
gas  and  water  analysis,  and  the  more  important  commercial  tests),  twenty 
hours  a  week. 

Third  year. — Physics.  Practical  exercises  in  the  laboratory.  (See 
course  3  in  physics  under  Harvard  College.)  French  scientific  prose, 
twice  a  week ;  determinative  mineralogy  and  lithology,  three  times  a 
week ;  organic  chemistry,  with  laboratory  work,  eighteen  hours  a  week. 

Fourth  year. — Crystallography  and  the  physics  of  crystals,  three  tinues 
a  week ;  mechanical  drawing,  four  hours  a  week ;  laboratory  work, 
twenty- three  hours  a  week  in  the  preparation  of  a  thesis. 

At  i)resent  no  students  are  reported  in  the  university  catalogue  as 
taking  the  above  course.  In  the  other  scientific  school  courses  varying 
amounts  of  work  in  chemistry  and  physics  are  put  down.    A  reference 
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to  the  elective  classes  described  in  connection  with  the  college  will  in- 
dicate the  character  of  the  work  which  is  possible  to  be  taken. 

III. — The  summer  course  in  chemistry. 

For  seven  years  a  course  of  instruction  in  chemistry  has  been  given 
daring  the  snmmer  vacation.  This  course  is  for  the  benefit  of  teachers^ 
irrespective  of  sex,  and  has  been  largely  attended.  The  subjects  taught 
are  general  chemistry,  qualitative  analysis,  quantitative  and  organic 
analysis,  the  preparation  of  chemical  substances,  mineralogy,  crystallog- 
raphy, and  blowpipe  analysis. 

In  1879  this  course  was  conducted  by  Mr.  C.  F.  Mabery,  assisted  by 
W.  Z.  Bennett  and  J.  F.  White.  The  laboratories  were  open  five  days 
and  a  half  each  week  from  July  7  to  August  16.  Thirty  students  at- 
tended. The  several  subjects  were  presented  by  lectures  in  which  the 
extensive  apparatus  and  collections  of  the  university  were  available. 
The  students  were  given  every  facility  in  the  laboratory.  The  fee  for 
this  course  is  $25,  besides  a  small  charge  for  chemicals,  breakage,  and 
the  use  of  apparatus. 

IV. —  Th€  Bussey  Instituiionj  at  Jamaica  Plain. 

In  this  institution,  which  is  the  agricultural  and  horticultural  school 
of  Harvard  University,  agricultural  chemistry  is  taught  by  Professor 
F.  H.  Storer.  During  the  first  year  there  are  two  exercises  a  week  in 
this  subject,  each  an  hour  and  a  half  long ;  also,  two  a  week  in  the 
second  year,  the  lessons  varying  from  one-half  hour  to  two  hours'  du« 
ration.  To  students  who  have  had  laboratory  practice  in  qualitative 
analysis,  quantitative  analysis  is  taught.  This  requires  three  half  days 
or  more  each  week,  aud  embraces  methods  of  analyzing  rocks,  manures, 
plants,  milk,  &c.,  and  of  investigating  problems  in  agricultural  chemis- 
try. Students  who  wish  it  have  one  afternoon  a  week  in  determinative 
mineralogy.  The  courses  in  other  departments  of  the  university  are 
also  open  to  students  of  this  school. 

The  history  of  instruction  in  chemistry  at  Harvard  University  dates 
back  to  1782,  when  Aaron  Dexter  became  professor  of  chemistry  and 
materia  medica.  He  occupied  the  chair  until  1816.  In  1791  Maj.  Will- 
iam Erving  endowed  the  professorship  of  chemistry  with  the  sum  of  one 
thousand  pounds,  and  it  has  since  borne  his  name.  Professor  Dexter 
was  followed  by  John  Gorham,  who  held  the  position  until  his  death,  in 
1827.  Dr.  Gorham,  in  1819,  published  a  work  in  two  volumes  octavo, 
upon  The  Elements  of  Chemical  Science.  This  was  the  first  systematic 
treatise  upon  chemistry  by  an  American  author. 

In  1847  the  Lawrence  Scientific  School  was  organized ;  and,  under 
Prof.  E.  N.  Horsfordj  laboratory  instruction  began.  This  marks  an  era 
in  the  history  of  American  science.  Many  of  our  best  teachers  of  chem- 
istry have  been  trained  in  this  school^  and  the  long  series  of  "  Contribu- 
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tioiw  to  Ghembtry,"*  published  from  its  laboratory,  represents  some  of 
the  most  important  researches  which  have  been  carried  oat  in  America. 
From  1861  until  18(>3  the  laboratory  was  in  charge  of  Assistant  Pro. 
fessor  Charles  W.  Eliot,  now  president  of  the  University.  In  1863  Dr. 
Wolcott  Oibbs  entered  upon  his  duties  as  the  successor  of  Professor 
Horsford  in  the  Rumford  professorship,  and  to  him  was  assigned  the 
chemical  work  of  the  Scientific  School.  From  this  date  down  to  1871 
the  school  easily  held  its  own  as  the  foremost  school  of  chemistry  in 
this  country,  and  it  was  during  this  period  that  the  greater  number 
of  the  researches  above  referred  to  were  made.  In  1871  the  special 
laboratory  was  abolished,  the  chemical  instruction  was  consolidated 
with  that  of  the  college,  and  Dr.  Gibbs  became  professor  of  physics, 
which  position  he  still  holds.  At  about  the  same  time  the  special 
physical  laboratory,  in  charge  of  Assistant  Professor  Trowbridge,  was 
established.  This  laboratory  is  used  both  by  scientific  students  and 
students  in  the  college.  The  apparatus  for  light  and  heat  is  in  a  sep- 
arate building,  under  the  special  direction  of  Dr.  Gibbs. 

In  1850  Professor  Cooke  was  elected  to  the  Er\ing  professorship  in 
Harvard  College.  In  1854,  in  the  basement  of  University  Hall,  the 
first  laboratory  instruction  for  undergraduates  was  given.  Such  in- 
struction was  not,  however,  formally  recognized  as  a  part  of  the  college 
course  until  1859,  when  the  present  laboratory  building  was  completed. 
This  building  was  erected  with  funds  raised  by  subscription;  and  in 
the  circular  soliciting  means  Professor  Cooke  distinctly  set  forth  the 
importance  of  laboratory  teaching,  and  indicated  that  as  one  of  the 
chief  objects  in  the  enterprise.  From  his  first  connection  with  the  de- 
partment in  1850,  Professor  Cooke  had  this  purpose  in  view }  but  there 
was  much  prejudice  to  be  overcome  and  long  established  methods 
had  to  be  set  aside  before  success  could  be  gained.  The  laboratory 
work  was  at  first  wholly  a  voluntary  exercise,  and  it  was  not  until  its 
usefulness  had  beenr  demonstrated  by  actual  results  that  a  footing  could 
be  obtained  for  it  in  the  college  course.  At  the  start  it  was  only 
allowed  as  an  elective  in  place  of  modern  languages,  which  themselves 
had  been  electives  from  an  early  period.  When,  however,  the  elective 
system  extended  to  other  studies,  experimental  chemistry  found  its 
proper  place,  and  has  since  been  steadily  gaining  in  favor. 

Many  researches  in  chemistry  and  physics  have  been  published  from 
Harvard  University,  but  no  list  of  them  has  been  submitted.  Amoug 
them  we  find  much  of  the  best  work  of  Gibbs,  Cooke,  Levering,  Trow- 
bridge, Uill,  Jackson,  and  many  others,  students  or  teachers. 

TUFT8  COLLEGE,   AT  COLLEGE  HILL. 

Physics, — A.  E.  Dolbear,  professor  of  physics  and  astronomy.    In 

the  latter  half  of  the  sophomore  year  there  are  three  recitations  a  week 

in  Goodeve's  Mechanics.    Through  the  junior  year,  also,  three  times 

a  week,  general  physics  is  taught  from  a  variety  of  text  books,  and  is 
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illustrated  by  an  abundance  of  experiments.  The  solving  of  problems 
IS  given  due  prominence  in  the  work. 

From  the  foundation  of  the  college  in  1853  until  1875,  physics  was 
taught  wholly  by  lectures  and  recitations.  In  the  latter  year  a  phys- 
ical laboratory  was  organized,  and  in  this  the  students  have  facilities  for 
much  elective  work.  In  the  school  year  1878-79,  twenty-flve  scholars 
took  a  laboratory  course,  spending  from  two  to  twelve  hours  a  week 
on  the  experiments.  The  course  is  based  mainly  upon  Pickering's 
Physical  Manipulations,  and  covers  such  ground  as  the  determination 
of  gravity  by  the  pendulum,  the  verification  of  the  focal  length  of  lensesy 
the  comparison  of  thermometers,  electrical  measurements,  and  so  on. 
In  the  discussion  of  results  the  method  of  least  squares  is  much  em- 
ployed. Any  student  who  exhibits  special  ability  is  encouraged  to 
undertake  some  new  work  or  to  solve  some  problem  in  which  he  de- 
Tises  as  far  as  possible  the  needed  apparatus,  while  the  instructor 
«imply  sees  to  it  that  he  does  not  waste  his  time  by  attempts  in  wrong 
<iirections. 

Professor  Dolbear  reports  (but  without  giving  titles  or  places  of  pub- 
lication) researches  upon  telephony,  anew  galvanometer,  a  newelectrio 
lamp,  and  a  new  filter  pump. 

Chemistry. —  S.  M.  Pitman,  professor.  Inorganic  descriptive  chem- 
istry, with  accompanying  laboratory  work,  is  required  of  every  student 
through  about  three-fourths  of  the  junior  year.  Text  book,  Thorpe. 
Lectures  on  general  and  organic  chemistry  are  also  given;  and  at  the 
same  time,  as  an  elective,  there  is  a  full  course  in  qualitative  analysis 
in  the  laboratory.  During  the  senior  year,  quantitative  analysis,  twenty 
hours  a  week,  is  elective.  Text  book  for  quantitative  work,  Thorpe ; 
for  qualitative,  Clowes.  In  place  of  the  latter  book,  students  who 
spend  but  little  time  in  the  laboratory  may  use  either  Appleton's, 
Thorpe's,  or  Crafks's  qualitative  analysis. 

Chemistry  has  been  taught  in  Tufts  College  from  the  date  of  its 
foundation.  A  laboratory  for  ordinary  manipulation  was  opened  in 
1872,  qualitative  analysis  began  in  1874,  and  quantitative  analysis  in 
1876. 

SMITH  COLLEGE,  AT  NORTHAMPTON. 

Physics. — Professor  J.  T.  Stoddard.  Required  through  the  greater 
part  of  the  junior  year:  six  hours  a  week  during  the  last  eight  weeks 
•of  the  first  term,  four  hours  a  week  for  the  rest  of  the  time.  Instruc- 
tion is  given  by  means  of  experimental  lectures  and  recitations,  the 
text  book,  Atkinson's  Ganot,  being  used  as  a  work  of  reference  only. 
The  class  are  furnished  with  yrinted  abstracts  of  each  lecture. 

In  the  first  senior  term  there  is  an  elective  in  physics  of  four  hours  a 
week.  This  course  is  oftered  for  the  first  time  this  year.  The  work  in 
it  consists  mainly  of  laboratory  practice. 

Chemistry. —  Miss  Bessie  T.  Capen,  teacher.  Taught  as  a  prescribed 
(Study,  from  Eliot  and  Storer's  Manual,  with  laboratory  practice  four 
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hours  a  week  during  the  first  sophomore  term.  From  this  poiut  ou  to 
the  end  of  the  college  course  analytical  chemistry  may  be  taken  as  an 
elective.  Both  qualitative  and  quantitative  analysis  are  taught.  The 
laboratory  has  accommodations  for  fifty  students.  A  charge  is  made 
for  chemicals  and  breakage. 

WELLESLEY   COLLEGE,   AT   WELLESLEY. 

Physics, — This  study  is  taken  up  in  the  junior  year.  A  two  years' 
course  of  instruction  is  provided,  one  year  only  being  prescribed  and 
the  other  optional.  The  work  consists  of  lectures,  recitations,  and  lab- 
oratory exercises,  the  text  books  being  Atkinson's  Ganot  and  Picker- 
ing's Physical  Manipulations.  In  the  first  3  ear  the  foundation  doctrines 
of  motion,  force,  and  energy,  as  applied  to  visible  masses,  are  discussed  -, 
and  subsequently  the  branches  of  sound,  light,  heat,  electricity,  and 
magnetism  are  taken  up.  The  laboratory  is  admirably  equipped,  and 
in  it  the  students  are  required  to  make  accurate  physical  measurements 
and  to  discuss  their  results.  The  quantitative  verification  of  physical 
laws  is  also  involved  in  these  exercises.  The  work  of  the  second  year 
is  largely  in  the  laboratory,  embracing  more  extended  and  more  difficult 
experiments,  which  are  worked  up  by  analytical  methods  with  the  use  of 
the  calculus.  A  very  full  account  of  the  scheme  of  laboratory  practice 
is  given  in  the  college  catalogue.  The  whole  course  is  well  adapted  to 
stimulate  the  spirit  of  original  reaearch  among  the  students ;  although 
it  is  too  recently  established  to  have  produced  as  yet  any  fruits  in  this 
direction.    The  professor  of  physics  tea<ihes  also  astronomy. 

Chemistry. — The  professor  of  chemistry  has  also  charge  of  mineralogy. 
One  year  of  study  is  prescribed,  which  includes  laboratory  work.  A 
second  year's  optional  course  is  also  provided.  In  the  first  year  general 
chemistry  is  taken  up,  including  some  portions  of  chemical  physics.  No 
text  book  is  used,  but  full  notes  of  the  lectures  are  required,  and  the 
students  also  keep  a  record  of  their  laboratory  work.  In  the  latter,  the 
usual  elementary  exercises  are  performed,  followed  by  a  course  in  quali- 
tative analysis.  Further  than  this  point  the  work  has  not  yet  been  car- 
ried ;  although  the  scheme  of  study  is  intended  to  cover  eventually 
quantitative  analysis  and  organic  chemistry. 

The  laboratory  at  present  is  small.  There  are  twenty-four  working 
tables,  which  are  intended  to  accommodate  ninety-six  students  working 
in  divisions.  No  charge  is  made  to  students  for  the  use  of  apparatus 
or  chemicals,  but  they  are  required  to  pay  cost  price  for  breakages. 

WILLLAMS  COLLEGE,   AT  WILUAM8TOWX. 

Physios. — T.  H.  Saflford,  professor  of  astronomy  and  physics  (  M. 
Dodd,  professor  of  mathematics  and  mechanics.  The  instruction  is 
wholly  prescribed,  and  occupies  two  terms  in  the  junior  year :  one  terra 
of  mechanics  and  the  second  in  general  and  molecular  physics.  Lab- 
oratory work  is  permitted,  but  not  required,  and  some  credit  is  given 
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for  it  upon  the  scale  of  rank.  Norton's  Natural  Philosophy  is  used  as 
a  text  book,  with  additions  by  the  professor. 

OhemUtry. — Professor  M.  S.  South  worth.  Taught  for  one  junior  term, 
by  experimental  lectures  and  recitations  from  Nichols's  abridgment  of 
Eliot  and  Storer's  Manual.  There  is  no  opportunity  for  regular  labora- 
tory work,  but  interested  students  may  assist  the  professor.  For  the 
latter,  a  small  laboratory  is  provided.  In  former  years  some  important 
researches  were  carried  out  at  this  college  by  Professors  A.  W.  Wright 
and  Ira  Kemsen. 

A  professor  of  mathematics  and  natural  philosophy  was  appointed 
here  as  early  as  1803.  Chemistry  was  introduced  by  Chester  Dewey, 
who  was  professor  here  from  1810  to  1827.  Prof.  Edward  Lasell,  ap- 
pointed in  1834,  was  probably  the  first  regular  instructor  in  chemistry. 
Up  to  two  years  ago  chemistry  and  physics  were  taught  by  one  and  the 
same  professor  5  but  the  chair  is  now  divided. 

WORCESTER  COUNTY   FREE    INSTITUTE   OF    INDUSTRIAL  SCIENCE,    AT  WORCESTER. 

Phyitics. — Professor  A.  S.  Kimball.  Required  of  all  students  through 
the  second  and  third  years  of  a  three  years'  course.  The  work  consists 
of  eighty  recitations  in  Stewart's  Physics,  eighty  recitations  in  Zeu- 
ner's  Th^orie  mecanique  de  la  chaleur,  and  a  series  of  exercises  in  the 
physical  laboratory.  The  latter  includes  experiments  upon  specific 
'  and  latent  heat,  the  tension  of  vapors,  the  testing  machine,  dynamom- 
eter, and  steam  engine  indicator,  the  trial  of  boilers  for  efficiency  and 
economy,  and  so  on.  In  short,  as  indicated  by  the  report,  the  labora- 
tory work  in  physics  bears  much  more  upon  applied  science  than  ui>on 
pure  science. 

Chemistry. — Taught  by  the  principal,  C.  O.  Thompson,  assisted  by 
Mr.  Walt>er  U.  Barnes.  Required  of  all  students  through  the  first  year, . 
the  latter  half  of  the  second  year,  and  the  first  half  of  the  third  3'^ear. 
In  the  first  half  of  the  first  year  there  are  twenty  introductory  lectures, 
followed  by  ten  laboratory  exercises  in  manipulation  of  two  hours  each. 
These  exercises  advance  from  the  standpoint  of  th^  twentieth  lecture. 
In  the  second  half  of  the  year  the  class  recite  in  Barker's  College 
Chemistry  from  the  beginning  through  "  carbon  "  triweekly  for  twenty 
weeks.  In  the  latter  half  of  the  second  year  there  are  forty  two-hour 
lessons  semiweeklj^  in  wet  analysis.  In  the  senior  year,  first  half, 
there  are  forty  lessons  in  blowpipe  analysis  and  determinative  miner- 
alogy, accompanied  by  twenty  lectures  upon  organic  chemistry.  The 
charge  for  the  laboratory  practice  above  indicated  is  87  per  annum. 

For  students  who  intend  to  become  practical  chemists  there  is  a 
larger  amount  of  laboratory  work,  covering  quantitative  analysis,  both 
grarimetric  and  volumetric,  blowpipe  and  furnace  assaying,  and  thesis 
work.    The  laboratory  fee  for  such  students  is  $14  per  annum. 

The  following  investigations  are  reported  from  this  institute:  By  Pro- 
fessor C.  O.  Thompson,  a  "  Report  on  the  effect  of  confervoid  plants 
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upon  drinkiDg  water"  and  a  "Report  on  a  sample  of  mineral  water 
from  Clinton,  Mass." — both  of  these  reports  were  made  to  Phinehas  Ball, 
engineer  of  Springfield,  Mass.,  water  works ;  "  Gas  from  gasoline,"  Ameri- 
can Chemist,  Jidy,  1875.  By  Professor  A.  S.  Kimball,  <' Friction  on 
an  inclined  plane,''  Amer.  Jour.  Sci.,  March,  1876;  "Changes  in  the 
physical  properties  of  steel  produced  by  tempering,"  Amer.  Jour.  Sci., 
August,  1876;  "A  new  investigation  of  one  of  the  laws  of  friction," 
Amer.  Jour.  Sci.,  May,  1877;  "On  journal  friction  at  low  speeds," 
Amer.  Jour.  Sci.,  March,  1878.  By  Miss  Mary  F.  Reed,  "  Study  of  the 
quantitative  effect  of  temi>erature  upon  the  reaction  of  oxalic  acid  upon 
potassic  x>ermanganate,''  Amer.  Chemist,  April,  1875. 

RHODE  ISLAND. 
BROWN  UNIVERSITY,  AT  PROVIDENCE. 

Physics. — Professor,  E.  W.  Blake,  jr.  The  following  course  is  re- 
quired: Mechanics,  five  times  a  week  through  the  latter  half  of  the 
sophomore  year.  Recitations  from  Peck's  Mechanics,  with  experimental 
illustrations.  In  the  first  half  of  the  junior  year,  sound,  light,  heat,  and 
electricity  are  taught,  partly  by  recitations  and  partly  by  experimental 
lectures,  five  times  weekl3\ 

Laboratory  practice  is  optional,  from  three  to  ten  hours  a  week,  in 
the  latter  half  of  the  junior  year.  In  this  course  the  students  perform 
some  of  the  more  important  physical  measurements  and  manipulations, 
and  learn  the  use  and  care  of  apparatus.  The  laboratory  is  small,  so 
that  only  a  verj'  few  students  can  work  in  it.  These  are  selected  from 
the  considerably  larger  number  who  apply,  on  the  ground  of  satisfac- 
tory progress  in  the  preceding  terms.  Attached  to  the  laboratory  there 
is  a  workroom  with  lathes,  a  metal  planer,  and  tools  for  metal  working. 
Tl^e  outfit  of  apparatus  for  lecture  purposes  is  good,  and  efforts  are  be- 
ing made  to  secure  a  larger  equipment  and  better  facilities  for  laboratory 
work. 

Under  the  title  of  the  *^  Howell  premium"  the  income  of  a  fund  of  one 
thousand  dollars  is  given,  at  the  close  of  the  first  half  of  the  junior  year, 
to  the  student  "  who,  having  a  good  record  of  deportment,  has  the  high- 
est rank  in  mathematics  and  natural  philosophy." 

It  should  also  be  added  that  the  chair  of  physics  was  specially  en- 
dowed by  Hon.  E.  G.  Hazard  and  his  son,  R.  Hazard ;  and  that  it  is 
therefore  known  as  the  "  Hazard  professorship." 

Chemistry, — Professor,  J.  H.  Appleton,  iissisted  by  Edwin  E.  Calder. 
In  the  first  half  of  the  junior  year  there  are  three  exercises  a  week  in 
general  (*hemistry.  In  all,  this  makes  sixty  lectures,  which  are  illus- 
trated by  experiments,  charts,  and  diagrams.  The  students  are  required 
to  take  notes,  and  at  the  beginning  of  each  exercise  they  are  questioned 
upon  the  two  preceding  lectures.    They  are  also  obliged  to  write  chem- 
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ical  reactions  and  to  solve  stoicliiometrical  problems  on  the  blackboard. 
This  course  of  study  is  required  of  all  students  candidates  for  degrees. 

The  foregoing  relates  to  the  usual  course  in  arts.  The  university  also- 
provides  two  courses  leading  to  the  degree  of  bachelor  of  philosophy. 
In  one  of  these,  which  includes  an  ancient  language,  the  work  in  chem- 
istry is  the  same  as  that  given  above.  In  the  other  course,  containing 
no  ancient  language,  the  same  chemistry  is  required  in  the  first  half  of 
the  freshman  year,  with,  additional,  five  hours  a  week  of  analytical 
chemistry  in  the  second  half.  In  this  course  analytical  chemistry  may 
be  continued  as  an  elective  to  the  end  of  the  senior  year. 

Upon  concluding  the  prescribed  course  of  study  students  may  be  ad- 
mitted to  elective  work  in  the  laboratory',  which  can  cover  as  much  as 
one  and  a  half  years.  Each  year  is  ^ckoned  at  forty  weeks,  and  the 
regular  work  is  ten  hours  a  week.  In  the  laboratory  analytical  chem* 
istry  is  chiefly  taught,  but  attention  is  also  given  to  metallurgy,  phar- 
macy, medical  chemistry,  agricultural  chemistry,  and  applied  chemistry* 
There  are  also  lectures  in  connection  with  the  laboratory  practice.  In- 
struction is  not  confined  to  undergraduates;  but  other  persons  who  are 
properly  grounded  in  elementary  chemistry  may  be  admitted  to  work 
in  the  laboratory. 

The  chemical  department  occupies  a  separate  brick  and  stone  build- 
ing, about  eighty  by  fifty  feet,  partly  two  and  a  half  and  partly  one  and 
a  half  stories  high,  which  was  built  exclusively  for  its  purposes.  The 
charges  to  a  student  who  works  two  hours  daily  in  the  laboratory'  aver- 
age for  each  half  year  about  thirty-eight  dollars,  which  covers  extra 
tuition,  gas,  chemicals,  and  breakage.  For  four  or  six  hours  daily, 
double  or  treble  this  charge  is  made ;  but  post  graduate  students  are 
allowed  reduced  rates. 

TORPEDO   STATION,  AT  NEWPORT. 

The  course  of  instruction  here  given  to  naval  officers  is  described  in 
connection  with  the  work  of  the  United  States  Naval  Academy,  at 
Annapolis. 

CONNECTICUT. 

TRINITY  COLLEGE,  AT  HARTFORD. 

Physics. — Taught  by  Professor  John  Brocklesby,  who  also  has  charge 
of  meteorology  and  astronomy.  The  study  is  wholly  prescribed,  and 
covers  five  hours  a  week  through  the  junior  year.  Text  book,  Ganot. 
Experiments  are  performed  before  the  class,  but  there  is  no  laboratory 
work  on  their  part. 

Chemistry. — Taught  by  Professor  H.  Carrington  Bolton,  who  also 
gives  instruction  in  mineralogy,  geology,  and  vegetable  physiology. 
Chemistry'  is  entirely  a  i)rescribed  study,  and  the  students  meet  the  pro- 
fessor five  liours  a  week  through  the  senior  year.  Lectures  are  also 
given  upon  the  history  of  chemistry.     There  is  an  excellent  laboratory 
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for  the  use  of  the  teacher,  but  there  are  no  facilities  as  yet  for  laboratory 
work  by  students.  Two  prizes,  of  thirty  and  twenty  dollars  respect- 
ively, are  annually  awarded  to  members  of  the  class  for  the  best  essays 
upon  a  prescribed  chemical  subject. 

Both  studies  were  introduced  into  Trinity  College  at  the  time  of  its 
foundation,  in  182S-1824.  Since  Professor  Bolton  became  connected 
with  the  institution  he  has  published  one  original  research,  "  Behavior 
of  natural  sulphides  with  iodine  and  other  reagents,"  printed  in  the 
Annals  of  the  New  York  Academy  of  Sciences  for  1878. 

WE8LEYAN  UNIVERSITY,   AT  MIDDLETOWN. 

Physics. — In  charge  of  J.  M.  Van  'SHeck,  professor  of  mathematics  and 
astronomy,  who  is  aided  by  a  tutor  in  mathematics  and  by  an  assistant, 
J.  C.  Burke,  in  physics.  Prescribed  in  the  classical  course,  Ave  times  a 
week,  during  the  second  and  third  sophomore  terms.  Elective,  five  hours 
a  fortnight,  in  the  junior  year.  In  the  scientific  and  Latin-scientific 
courses  the  entire  foregoing  amount  is  obligatory ;  only  in  the  former 
course  the  work  begins  during  the  freshman  year.  Text  books.  Wood's 
Mechanics  and  Deschanel.  It  is  expected  that  a  physical  laboratory 
will  be  organized  within  the  coming  year. 

Chemistry, — Professor  W.  O.  At  water,  with  one  assistant.  Element- 
ary chemistry  is  taught,  six  hours  a  week,  for  one  term,  by  lectures  and 
laboratory  practice.  This  work  is  obligatory  in  all  the  courses,  the 
classical  students  taking  it  in  the  junior  year,  the  Latin -scientific  stu- 
dents in  the  sophomore  year,  and  the  scientific  students  in  the  freshman 
year.  Text  books,  Eliot  and  Storer  and  Roscoe.  About  two-thirds  of 
the  time  is  devoted  to  inorganic  and  one-third  to  organic  chemistry. 
The  compulsory  laboratory  practice  was  introduced  about  five  years  ago, 
and  has  given  satisfactory  results. 

Analytical  chemistry,  both  qualitative  and  quantitative,  is  elective, 
five  times  a  fortnight,  during  the  junior  and  senior  years  of  the  classical 
course.  In  the  Latin-scientific  and  scientific  courses  it  is  prescribed, 
for  the  former  in  the  junior,  for  the  latter  in  the  sophomore  year.  It 
may  be  continued  as  an  elective  up  to  graduation.  Determinative  min- 
eralogy is  taught  as  an  elective  in  all  the  courses.  Laboratory  students 
are  charged  for  chemicals  and  apparatus,  but  the  amount  ought  not  to 
exceed  twenty  dollars  a  term.  A  prize,  which  is  annually  awarded  for 
excellence  in  "  natural  science,"  will  this  year  be  given  upon  an  exam- 
ination in  chemistry.  Extra  laboratory  work  is  encouraged,  and  may 
branch  into  physiological,  miueralogical,  and  other  special  lines. 

Considerable  research  work  is  going  on  at  this  laboratory,  though  not 
all  of  it  has  yet  been  published.  A  paper  by  Professor  Atwater  and  G. 
Warnecke,  "On  the  quantitative  estimation  of  fats,"  appeared  in  the 
Journal  of  the  American  Chemical  Society,  II,  85;  also,  several  papers 
upon  topics  in  agricultural  chemistry  iu  the  "  Eeport  of  work  of  the  agri- 
cultural experiment  station,  Middletown,  Coau.,  1877-78." 
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YALE   COLLEGE,    AT   NEW   HAVEN. 

EHaa  Loomis,  professor  of  natural  philosophy  and  astronomy;  Benja- 
min Silliman,  professor  of  chemistry;  Chester  S.  Lyman,  professor  of 
astronomy  and  physics;  Samuel  W.  Johnson,  professor  of  theoretical 
and  agricultural  chemistry;  J.  W.  Gibbs,  professor  of  mathematical 
physics;  Arthur  W.  Wright,  professor  of  molecular  physics  and  chem- 
istry; O.  D.  Allen,  professor  of  analytical  chemistry  and  metallurgy; 
W.  G.  Mixter,  professor  of  chemistry ;  E.  S.  Dana,  tutor  in  physics  and 
curator  of  the  mineralogical  collection;  S.  L.  Penfield,  assistant  in  ana- 
lytical chemistry ;  W.  T.  Sedgwick,  instructor  in  physiological  chemistry. 
Lectures  upon  thermodynamics  are  also  given  by  Professor  A.  J.  DuBois, 
and  Professor  G.  J.  Brush  has  charge  of  mineralogy.  Analytical  and 
applied  mechanics  are  taught  as  mathematical  subjects  by  Professors  H. 
A.  Newton,  W.  A.  Norton,  and  J.  E.  Clark. 

Department  of  philosophy  and  the  arts, — Post  graduate  instruction. 

The  teaching  in  this  department  includes  both  theoretical  and  practi- 
cal work,  and  in  the  latter  the  "exercises  may  extend  continuously  through 
two  college  years.  The  courses  of  instruction  announced  in  the  cata- 
logue of  1878-'79  are  as  follows :  Professor  Newton,  analytical  mechanics; 
Professor  Clark,  analytical  mechanics ;  Professor  Norton,  applied  me- 
chanics ;  Professor  Gibbs,  the  laws  of  vibratory  and  undulatory  motion, 
with  especial  reference  to  light  and  sound ;  the  potential  function,  with 
its  application  to  the  tlieories  of  electricity  and  magnetism ;  capillarity ; 
Professor  DuBois,  thermodynamics;  Professor  Lyman,  astronomical 
spectroscopy;  Professor  Wright,  physical  manipulation  in  the  depart- 
ments of  heat,  light,  and  electricity,  with  practical  directions  as  to  the 
management  of  apparatus ;  Professor  Johnson,  theoretical  and  analyti- 
cal chemistry;  Professor  Johnson,  agricultural  chemistry;  Professor 
Allen,  analytical  chemistry ;  Professor  Allen,  metallurgy  and  assaying. 

Undergraduate  academical  department. 

Physics. — This  subject  is  begun  in  the  last  third  of  the  sophomore 
year,  and  continued  throughout  the  junior  year.  It  is  a  required  study 
for  this  time,  the  number  of  exercises  varying  from  three  to  five  a  week. 
It  is  taught  both  by  recitations  and  lectures,  and  the  work  includes  sev- 
eral detailed  examinations.  The  study  is  continued  through  the  last 
two-thirds  of  the  senior  year  as  an  optional,  the  exercises  being  practi- 
cal work  in  the  physical  laboratory,  and,  preparatory  to  or  collateral 
with  them,  some  recitations  and  informal  lectures.  The  instruction  at 
present  is  given  by  two  professors  and  one  assistant  professor. 

Chemistry. —  Instruction  is  given  by  one  professor  in  the  first  third  of 
th^  junior  year,  by  recitations,  lectures,  illustrative  exercises  with  prob- 
lems, and  examinations.    There  is  no  laboratory  practice. 
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Physics, — Tanght  through  the  whole  of  the  first  year  to  all  regular 
students  in  much  the  same  way  as  in  the  academical  department.  Aft- 
erwards it  is  a  special  study.  Instructors,  one  professor  and  one  assist' 
ant.    A  prize  is  given  for  excellence  in  physics. 

Chemistry. — Instruction  is  given  by  three  professors  and  two  assist- 
ants. There  are  several  three  years'  courses  of  study,  all  of  which  are 
the  same  in  the  first  year.    The  ^^  course  in  chemistry''  is  as  follows : 

Freshman  year. — First  term :  Grerman,  English,  analytical  geometry, 
physics,  elementary'  drawing,  chemistry  (recitations  and  laboratory  prac- 
tice). Second  term :  Language,  physics,  and  chemistry  (as  above),  spher- 
ical trigonometry,  elements  of  mechanics,  botany,  physical  geography^ 
political  econom^^,  drawing. 

Junior  year. — First  term :  Theoretical  and  organic  chemistry,  lectures, 
qualitative  analysis,  blowpipe  analysis,  Crerman,  French.  Second  term: 
Quantitative  analysis,  mineralogy,  blowpipe  analysis  and  determina- 
tion of  species,  Fi-ench,  German. 

Senior  year, —  First  term :  Volumetric  jind  organic  analysis,  geology, 
zoology,  French.  Second  term:  Mineral  analysis  and  assaying,  agri- 
cultural clieniistry,  recitations  and  lectures  (optional),  geology,  metal- 
lurgy (optional),  mineralogy  (optional),  French. 

131owpii)e  analysis  is  taught  in  all  the  regular  courses.  In  the  engi- 
neering courses  this  study  is  taken  by  the  seniors.  Other  courses  have 
it  in  the  junior  year.  Students  in  the  courses  of  "natural  history"  and 
**  biology"  have  instruction  in  qualitative  analysis  during  the  first  junior 
term.  In  the  latter  course  toxicologj'  and  physiological  chemistry  are 
taught  through  the  second  junior  term.  Juniors  in  the  agricultural 
course  take  the  chemistry  assigned  for  the  same  time  to  the  chemical 
students,  as  specified  above.  In  the  senior  year  they  have  agricultural 
chemistry.  Young  men  wishing  to  become  mining  engineers  can  puisne 
the  regular  course  in  civil  or  mechanical  engineering,  and  afterwards  can 
spend  a  fourth  year  studying  metallurgical  chemistry,  mineralogy,  &c. 

The  laboratories  are  well  provided  with  all  necessary  facilities.  A 
fee  of  $5  is  charged  to  members  of  the  freshman  class  for  chemicals, 
&c.,  and  the  same  fee  is  required  from  all  who  take  the  practical  ex- 
ercises in  blowpipe  analysis  and  determinative  mineralogy.  The  special 
student  of  chemistry,  over  and  above  tuition  fees,  pays  $70  per  annum 
for  chemicals  and  the  use  of  a[)paratus.  He  also  supplies  himself  at  his 
own  expense  with  gas,  flasks,  crucibles,  &c.,  the  cost  of  which  should 
not  exceed  $10  a  term. 

A  prize  is  given  for  excellence  in  chemistry.  A  good  deal  of  original 
research  work  is  done  by  teachers  and  advanced  students,  and  a  very 
large  number  of  scientific  memoirs  have  been  published  from  the  school. 
Probably  no  institution  in  America  can  surpass  the  record  of  the  Shef- 
field Scientific  School  in  this  resi)ect. 
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In  the  history  of  American  science,  Yale  has  played  a  very  prominent 
part.  Previous  to  1770  both  chemistry  and  physics  had  been  taught 
by  tutors,  as  they  were  called;  but  in  this  year  the  first  professor 
of  physical  science  was  appointed.  His  title  was  "professor  of  mathe- 
matics, natural  philosophy,  and  astronomy.''  In  1836  the  professorship 
was  replaced  by  two  others,  namely,  a  chair  of  mathematics  and  one  of 
natural  philosophy  and  astronomy.  The  latter  continues  to  the  present 
day.  In  1871  a  professor  of  mathematical  physics  and  a  professor  of 
molecular  physics  were  appointed ;  and  in  1879  an  assistant  professor- 
ship in  natural  philosophy  was  established.  Practical  physics  was  taught 
for  many  years  as  an  occasional  thin^to  special  students  or  to  profess- 
ors' assistants,  but  was  not  made  a  part  of  the  regular  course  of  in- 
struction until  1871.  It  was  then  formally  introduced  as  an  optional 
study  in  the  academical  department  and  in  the  course  for  graduates. 

Instruction  in  chemistry  was  not  given  as  a  regular  thing  before  the 
beginning  of  the  present  century.  The  manuscript  notes  of,  the  elder 
Professor  Silliman  state  that  the  professor  of  natural  philosophy  some- 
times introduced  chemical  topics  in  his  lectures  and  was  familiar  with 
the  chemical  literature  of  the  dav.  This  was  while  Silliman  himself 
was  a  student  in  college,  during  the  years  1792  to  1796.  In  1798  the 
corporation  voted  to  institute  a  professorship  of  chemistry  and  natural 
history  as  soon  as  it  could  be  provided  for.  The  chair  was  actually  es- 
tablished in  1802,  and  Professor  Silliman,  who  had  previously  been 
tutor  for  some  time,  was  appointed  to  fill  it.  His  first  lecture  waa 
given  in  1804,  and  for  nearly  fifty  years  he  continued  to  give  instruction 
in  these  subjects.  During  this  time  he  had  the  assistance  of  private 
students,  but  there  were  no  opportunities  for  general  instruction  in 
analytical  chemistry.  In  1818  he  issued  the  first  number  of  the  Amer- 
ican Journal  of  Science,  a  journal  which  is  still  living  and  vigorous, 
and  which  has  for  many  years  given  American  men  of  science  almost 
their  best  medium  for  publishing  their  discoveries.  This  enterprise 
reflects  the  greatest  honor  upon  its  founder  and  through  him  upon  the 
institution  with  which  he  was  connected. 

In  1846  a  scheme  was  adopted  by  the  corporation  for  furnishing' 
laboratory  instruction,  and  two  professors  were  appointed.  These  were 
J.  P.  Norton,  for  agricultural  chemistry,  and  B.  Silliman,  jr.,  for  tech- 
nical chemistry.  To  the  latter  title  was  afterwards  added  the  word 
"  general."  This  movement  was  the  beginning  of  the  scientific  school,, 
which,  by  the  gifts  of  Mr.  Sheffield  in  1859  and  later,  was  placed  upon 
a  permanent  basis.  In  1863,  by  act  of  the  legislature,  the  school  re- 
ceived the  national  land  grant,  and  thus  became  the  College  of  Agri- 
culture and  Mechanic  Arts  of  Connecticut. 

NEW  YORK. 

In  addition  to  the  colleges  especially  described  below,  returns  were 
received  from  St.  Stephen's  College  at  Annandale,  Canisius  College  at 
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Buffalo,  St.  Lawrence  University  at  Canton,  Hobart  College  at  Geneva, 
Madison  University  at  Hamilton,  and  Ingham  University  at  Le  Roy. 
None  of  these  institutions  reports  advanced  work,  and  they  are  there- 
fore sufficiently  describt^  in  the  statistical  tables. 

St.  Bonaventure's  College,  St.  Francis  College,  St.  John's  College  at 
Brooklyn,  St.  John's  College  at  Fordham,  St.  Joseph's  College,  the 
College  of  St.  Francis  Xavier,  Manhattan  College,  Elmira  Female  Col- 
lege, and  Butgers  Female  College  failed  to  report  Such  facts  as  may 
be  given  concerning  these  colleges  have  been  gleaned  from  their  cata- 
logues. 

WELLS   COLLEGE,   AT  AURORA. 

Edward  L.  French,  professor  of  natural  and  physical  science. 

Physics. — Taught  by  lectures  and  recitations  through  one-half  of  the 
sophomore  year.    Text  book,  Deschanel. 

Chemistry, — Required  through  the  whole  junior  year.  The  first  half 
is  devoted  to  general  inorganic  chemistry  and  the  second  to  organic 
chemistry  and  qualitative  analysis.  Text  books,  Barker  for  general 
work,  with  Appleton  and  Fresenius  iu  analysis.  The  laboratory  is 
equipped  for  both  qualitative  and  quantitative  work,  and  can  accommo- 
date twenty-five  students.  Laboratory  practice  is  required  at  least  five 
hours  a  week,  and  at  certain  seasons  from  one  to  three  hours  a  day. 

Both  chemistry  and  physics  have  been  taught  in  the  college  since  it 
was  founded  in  1868.  Laboratory  teaching  was  not  introduced  until 
about  four  years  ago.  Extra  laboratory  work  on  the  part  of  the  students 
is  encouraged. 

BROOKLYN  COLLEGIATE  AND  POLYTECHNIC  INSTITUTE,   AT  BROOKLYN. 

Physics. — Daily  exercises  in  Peck's  Ganot  are  required  of  all  students 
for  six  months  in  the  fourth  "academic"  grade.  In  the  collegiate  de- 
partment all  students  in  the '* scientific"  and  "liberal"  courses  study 
Snell's  Olmsted  for  an  entire  year.  Later,  the  "scientific"  students 
spend  twenty  weeks  upon  mechanics,  using  Bartlett's  and  Twisden's 
text  books.  One  hour  every  day  is  devoted  to  these  studies.  Labora- 
tory work  in  physics  is  not  reported. 

Chemistry. — This  study  extends  through  two  and  a  half  years  of  the 
collegiate  course.  The  first  year  is  devoted  to  daily  exercises  of  an  hour 
each  upon  general  chemistry  and  chemical  philosophy,  and  is  required 
of  Jill  students  in  "scientific"  and  "liberal"  courses.  Text  books,  You- 
mans  and  Cooke.  One-quarter  of  a  year  is  given  to  blowpipe  analysis, 
and  five  quarters  to  qualitative  and  quantita^tive  work.  The  course 
includes  assaying  and  the  analysis  of  commercial  products. 

Chemistry  and  physics  have  both  been  taught  at  this  institution  since 
its  openiu<j:  iu  1854.  Chemical  philosophy,  analysis,  and  the  higher 
portions  of  the  course  in  physics  were  introduced  in  1865. 
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HAMILTON  COLLEGE,   AT  CLINTON. 

Physics. — Professor,  Chester  Haiitiugtou,  who  is  also  librarian.  Re- 
quired for  twenty-two  weeks  in  the  latter  part  of  the  junior  year.  Reci- 
tations from  Atkinson's  Ganot,  with  experiments  and  lectures.  A  fund 
of  five  hundred  dollars  furnishes  two  annual  prizes  for  excellence  in  thia 
department.  Special  and  post  graduate  students  may  study  advanced 
physics  and  have  the  use  of  laboratory  and  apparatus. 

Chemistry. — Professor  A.  H.  Chester.  In  the  senior  year  there  are 
fourteen  weeks  in  general  chemistry,  with  lectures.  The  text  book  is 
Eliot  and  Storer.  In  the  latter  part  of  the  same  year  there  are  also  seven 
weeks  of  lectures  upon  agricultural  chemistry.  This  amount  of  chem- 
istry is  required  of  all  students.  For  an  elective  study,  the  seniors  may 
take  nineteen  weeks  of  laboratory  practice,  Eliot  and  Storer's  Qualita- 
tive Analysis  being  used.  Special  students  and  post  graduates  may 
also  be  admitted  to  the  laboratory. 

The  foregoing  requirement  in  agriculture  chemistry  is  made  in  ac- 
cordance with  the  will  of  the  late  Silas  D.  Childs,  who  endowed  the 
chair  and  did  much  for  the  laboratory,  in  which  sixteen  students  can  be 
accommodated.  A  fund  of  five  hundred  dollars  yields  two  annual  prizes 
for  excellence  in  chemistry. 

Both  chemistry  and  physics  were  taught  by  one  professor  until  1870, 
when  the  chair  was  di\ided.  Professor  Chester  reports  original  re- 
searches upon  variscite,  fibrous  sepiolite,  artificial  gold  crystals,  Sconon- 
doah  spring  water,  the  percentage  of  iron  in  United  States  ores,  and  a 
method  for  the  determination  of  phosphoric  acid. 

CORNELL  UNIVERSITY,   AT  ITHACA. 

This  university  was  first  opened  in  the  autumn  of  1868.  From  that 
time  both  chemistry  and  physics  have  been  taught  in  it. 

Physics. — William  A.  Anthony,  professor  of  physics  and  experimental 
mechanics ;  G.  S.  Moler,  instructor.  The  latter  assists  the  professor  in 
preparing  and  performing  lecture  experiments,  and  also  takes  charge 
of  half  the  sections  into  which  the  class  is  divided  for  recitations. 

The  general  course  in  physics  extends  through  two  years,  with  exer- 
cises three  times  a  week  for  four  terms  and  twice  a  week  in  the  other 
two.  Students  in  technical  courses  and  the  general  course  in  science 
take  the  whole.  Other  students  are  required  to  take  but  one  of  the  two 
years,  although  they  may  choose  the  second  as  an  elective.  In  the  reg- 
ular classical  course,  physics  is  altogether  an  optional  study.  The  sub- 
jects are  divided  in  time  as  follows : 

Sophomore  year. —  First  term,  experimental  mechanics;  second  and 
third  terms,  electricity  and  magnetism. 

Junior  year. — First  term,  heat;  second  and  third  terms,  acoustics  ani 
optics. 

The  aim  is  to  make  the  two  years  so  entirely  independent  of  each 
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other  that  a  student  may  take  the  second  without  having  studied  the 
first. 

Laboratory  work  is  optional  except  in  the  courses  of  eheoiistry  and 
physics  and  mechanical  engineering.  Some  ten  or  twelve  students 
usually  elect  laboratory  practice  in  the  senior  year.  The  work  is  mostly 
of  a  quantitative  nature,  intended  to  give  the  student  an  idea  of  the 
methods  employed  and  the  care  to  be  exercised  in  making  physical 
measurements.  Some  post  graduate  work  has  been  done.  Probably 
the  best  original  research  thus  far  was  upon  the  rate  of  nervous  toins- 
mission. 

The  rooms  available  for  physical  manipulation  are  somewhat  scat- 
tered, but  good  provision  for  such  work  has  been  made.  The  physical 
lecture  and  apparatus  rooms  may  be  used  by  students  during  afternoons 
for  experimental  practice.  Several  rooms  in  the  south  building  have 
been  fitted  up  for  experimenting  upon  the  mechanical  powers,  strength 
of  materials,  elasticity  of  gases,  flow  of  gases  and  liquids,  the  solar 
spectrum,  i>olarized  light,  and  photometry.  In  the  chemical  laboratory 
building  a  room  has  been  equipped  for  instruction  in  photography  and 
for  the  making  of  photographic  lantern  slides  for  scientific  illustration. 
Several  thousands  of  these  have  already  been  prepared.  The  general 
outfit  of  physical  apparatus  is  good,  especially  for  electrical  measure- 
ments. Among  other  things  there  is  a  telegraph  line  more  than  three 
miles  long,  upon  which  tests  for  insulation,  resistance,  and  the  location 
of  faults  may  be  made;  and  also  a  Gramme  magneto-electric  machine, 
constructed  at  the  uuiversit}'  workshop. 

Chemistry. — C.  A.  Schaeffer,  professor  of  general  and  analytical  chem- 
istry  and  mineralogy-;  G.  G.  Galdwell,  professor  of  agricultural  and 
analytical  chemistry;  G.  H.  Wing,  non-resident  professor  of  organic 
chemistry;  A.  A.  Breneman,  professor  of  industrial  chemistry  and 
assistant  professor  of  analytical  chemistry;  W.  H.  Kent  and  M.  M. 
Garver,  instructors ;  William  Keith,  curator  of  laboratories.  For  the 
•course  in  arts  and  course  in  literature,  chemistry  is  an  elective  study ; 
for  the  courses  of  science  and  letters,  mathematics,  architecture,  and 
civil  engineering,  two  terms  of  general  chemistr}^,  three  times  a  week, 
are  required.  The  courses  in  philosophy,  science,  and  mechanic  arts 
require  two  sophomore  terms  of  chemistry,  three  times  a  week,  and 
twice  a  week  in  the  first  junior  term.  The  course  in  science  also  gives 
opi)ortunities  for  six  terms  of  elective  chemical  study.  In  the  course  in 
•natural  history  the  freshmen  take  two  terms  of  general  chemistry,  three 
times  a  week,  and  the  same  number  of  laboratory  exercises.  The  sopho- 
mores have  organic  chemistry,  twice  a  week,  for  one  term ;  and  in  the 
next  term  they  take  blowpipe  analysis  three  times  weekly.  In  the 
course  in  agriculture  the  freshmen  have  two  terms  of  general  chemistry; 
the  sophomores  study  agricultural  chemistry  five  hours  a  week  for  two 
terms,  and  qualitative  analysis  four  times  a  week  through  the  same  in- 
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terval.    For  juniors  there  is  quantitative  analysis  two  terms,  four  to 
Ave  exercises  weekly. 

There  is  a  two  years'  course  in  chemistry  and  physiology,  leading  to 
no  degree.  The  regular  four  years'  course  in  chemistry  and  physics  is 
$ks  follows,  the  figures  in  parentheses  indicating  the  number  of  hours  a 
week  the  study  is  pursued : 

First  year. — First  term :  Algebra  (5),  French  and  German  (8),  rhetoric 
and  composition  (2),  six  lectures  on  hygiene.  Second  term:  Solid  geom^ 
•etry  (5),  French  and  German  (8),  rhetoric  and  composition  (2).  Third 
term:  Trigonometry  (6),  French  and  German  (8),  rhetoric  and  composi- 
tion (2). 

Second  year. — First  term:  Analytical  geometry  (5),  French  or  Ger- 
man (3),  experimental  mechanics  (3),  physiology  (3),  chemical  practice 
<2).  Second  term:  Chemistry  (3),  electricity  and  magnetism  (2),  French 
or  German  (3),  zoology  (3),  chemical  practice  (6).  Third  term :  Chemistry 
i(3),  electricity  and  magnetism  (2),  French  or  German  (3),  botany  (3), 
ehemical  practice  (4) . 

Third  year. — First  term  :  Chemical  philosophy  (3),  heat  (2),  geology 
{3),  chemical  practice  (7).  Second  term:  Chemical  philosophy  (3),  min- 
eralogy or  metallurgy  (2),  organic  chemistry  (1),  acoustics  and  optics  (3), 
geology  (3),  chemical  practice  (5).  Third  year :  Chemical  philosophy  (3), 
chemical  technology  (2),  acoustics  and  optics  (3),  chemical  practice  (7). 

Fourth  year. —  First  term  :  History  of  philosophy  (2),  physical  practice 
<4),  chemical  practice  (10),  organic  chemistry  (1).  Second  term :  Metal- 
lurgy or  mineralogy  (2),  organic  chemistry  (2),  chemical  practice  (8),  phys- 
ical practice  (4).  Third  term :  Chemical  technology  (2),  chemical  proc- 
-esses  (2),  chemical  practice  (8),  organic  chemistry  (1).    Thesis. 

In  laboratory  work,  two  and  a  half  hours  are  counted  equivalent  to 
one  hour  of  recitation  or  lecture. 

Stated  in  still  a  different  form,  without  reference  to  what  is  required 
in  the  several  courses,  the  instruction  in  chemistry  is  as  follows :  Gen- 
eral chemistry :  Sixty  lectures  inorganic  and  twenty-four  organic,  cover^ 
ing  three  terms  of  work.  The  organic  chemistry  is  elementary.  Lab- 
'Oratory  practice :  This  begins  with  a  course  of  exercises  in  elementary 
chemical  manipulation.  As  little  assistance  as  possible  is  given  the 
student,  to  whom  is  left  the  result  of  each  experiment  and  its  interpre- 
tation. A  written  report  of  all  work  is  daily  handed  to  the  instructor 
for  criticism.  After  the  usual  qualitative  course,  quantitative  analysis  is 
taken  up.  Work  is  here  laid  out  with  reference  to  the  future  needs  of 
individual  students,  whenever  it  is  possible  to  do  so.  Those  who  are 
preparing  for  some  application  of  chemistry  to  industrial  processes  are 
directed  as  early  as  possible  towards  original  investigation  in  the  line  of 
the  industry  specified.  Instruction  in  blowpipe  analysis,  determinative 
miuenalogy,  and  assaying  is  given  in  the  appropriate  rooms  at  all  labo- 
ratory hours.  Industrial  chemistry :  Two  series  of  sixteen  lectures  each 
occupy  the  third  terms  of  two  successive  years.    A  collection  of  raw 
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■taKti(fr^««  tr^i^i!^  and  2L>br«l  products  i«  ^"eicg  sade  lo  nhi:$tiate  chem- 
kal  1:^  Iri^-trlf^s  a2>>i  :•>  "-iLr^^it  *jef*>re  iL«r  tIa*^  Tbe  ^tudT  <rf  this  ma- 
Uiru]  ill  «Uftiin  L«  ari  e<^«<?:ttial  ffssitare  oi  tbr  e»xii>ii&.  Princei  synopses 
of  tb^  Wrtare4  amd  tt*ifl*r^  of  all  diagram^  u-^rd  to  Clostnte  them  are 
fpr4iu  to  «au::h  stcvient  tLo  attends  them.  Afriemltmrml  ckemittry:  The 
eoone  of  ia«tnictioii  lucladeA  aboat  sixty  leetnres  and  a  large  amount 
of  laU/ratory  pnkrtke.  Medical  ekemuftrw:  Students  who  intmd  to 
ponme  the  «tady  of  medicine  receive  a  coarse  of  laborat4»7  instmcticm 
in  rjnalitati ve  and  qnaotitative  analysis  the  laner  being  e^iedaUy  in  the 
line  of  the  animal  Aeeretioii5$.  Chtmkal  pkiltMtopt^:  Cooke's  treatise  is 
oJie'l  aA  a  text  \xjtA.  and  special  attention  is  paid  to  the  problems  con- 
tuned  in  it.  Lectore^^are  ali*o  given  upon  recent  developments  of  the  sub- 
ject, and  the  reading  of  Wnitz's  Hbftory  of  Chemical  Theory  is  required. 
Higher  organic  chtmi*tr^ :  Advanced  in^traction  is  given  by  lectures  and 
recitations,  the  text  book  lor  the  latter  being  either  in  French  <»>  in  Ger- 
maiK  liaring  the  past  year  the  second  volume  of  Naquefs  Principes 
de  chimie  has  lieen  used. 

Tlje  laUiratory  rooms  open  to  students  are  as  follows:  (1)  the  gen- 
era!  laUiratorj-  for  introductory  and  qualitative  work;  (2)  a  special 
laboratory'  for  general  quantitative  analysis;  (3)  a  special  laboratory  for 
agricultural  and  medicalquantitative analysis;  (4)  a  blowpipe  room:  (5) 
an  assay  room ;  (0;  a  room  for  spectroscopic  and  other  optical  work  in 
chemistry ;  (7)  a  room  for  weighing  and  for  the  analysis  of  gases ;  and 
(8)  a  reading  room«  The  last  named  room  is  well^provided  with  chemi- 
cal journals  and  works  of  reference. 

All  chemicals  needed  for  ex[>erimental  or  analytical  work  are  directly 
accessible  to  students.  Gases  are  drawn  firom  appropriate  stop  cocks  in 
the  general  laboratory,  at  a  table  provided  with  pneumatic  troughs. 
Hydrogen  and  sulphhydric  acid  are  carried  to  the  different  rooms  of  the 
laboratory  from  generators  in  charge  of  the  curator.  Bichards's  jet  aspi- 
ratiir  is  use<l  for  water  blast  and  filter  pumps,  one  of  the  latter  being 
attached  to  every  working  table  in  the  quantitative  laboratories.  These 
roouiH  are  also  fitted  with  steam  evaporating  baths,  drying  closets,  self 
regulating  air  baths  at  different  temperatures,  batteries  for  electrolytic 
detenu i nations,  and  so  forth.  The  laboratories  are  open  five  days  in 
the  week  from  eight  o'clotjk  until  five,  and  students  are  permitted  to  ar- 
rang(5  their  working  hours  a(!Cording  to  their  own  convenience.  But 
not  less  than  two  hours  of  continuous  work  can  be  taken  at  an}'  time- 
Chemicals,  apparatus,  and  gas  are  supjilied  to  students  at  current  prices. 

A  chemical  and  physical  society  has  been  organized  by  the  special 
students  in  chemistry  and  physics,  for  the  reading  of  original  papers 
and  tin*,  general  discussion  of  appropriate  subjects.  It  meets  semi- 
monthly in  the  laboratory  building. 
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COLUMBIA  COLLKOB,  AT  NEW  YORK. 

« 

I.—  The  School  of  Arts. 

Physics. — Professor  Ogden  N.  Bood;  M.  C.  Ihlseng,  assistant.  Dur- 
ing the  first  half  of  the  junior  year,  two  hours  a  week  are  spent  upon 
the  subject  of  heat.  In  the  second  half,  the  same  amount  of  time  is 
devoted  to  specific  heat,  magnetism,  and  electricity.  Mechanics  is  also 
taught  in  this  term,  partly  fromt  a  text  book  and  partly  by  lectures  illus- 
trated with  working  models ;  but  the  time  allotted  to  it  is  not  stated. 
In  the  senior  class  three  houi*s  a  week  are  given  to  optics  in  the  first 
term  and  to  acoustics  in  the  second.  All  this  work  is  prescribed. 
Higher  physics,  as  an  elective  study,  is  also  taken  by  a  limited  section  of 
the  senior  class,  two  hours  a  week,  throughout  the  year.  In  this  course, 
such  subjects  as  electrostatics,  the  undulatory  theory  of  light,  polariza- 
tion, the  mechanical  theory  of  heat,  thermodynamics,  &c.,  are  discussed. 

Two  scholarships  of  $100  each  are  assigned,  after  a  special  exami- 
nation, at  the  close  of  the  junior  year.  One  is  for  general  physics,  the 
other  for  mechanics. 

The  collection  of  physical  apparatus  is  one  of  the  finest  in  this  coun- 
try. A  description  of  some  of  its  more  striking  features  is  given  in  the 
Handbook  of  Information.  No  regular  physical  laboratory  for  student 
use  is,  however,  reported. 

Chemistry. — Professor  C.  F.  Chandler;  L.  H.  Laudy,  assistant.  The 
sophomore  class  attend  one  exercise  a  week  in  chemistry  throughout 
the  year.  Instruction  is  given  chiefly  by  lectures,  with  the  aid  of  Ros- 
eoe  as  a  text  book.  The  students  are  expected  to  take  notes  and  to 
pass  monthly  examinations  on  the  subjects  taught.  The  course  includes 
the  general  principles  of  chemistry,  a  short  account  of  each  of  the  com- 
mon elements,  its  occurrence  in  nature,  chief  compounds  and  uses,  and 
so  on.  In  addition  to  this  a  brief  outline  of  vegetable  and  animal  chem- 
istry is  presented. 

General  chemistry  is  also  taught  during  the  senior  year,  three  times  a 
week,  as  an  elective,  by  lectures,  with  the  aid  of  Fownes's  text  book.  A 
full  exposition  is  given  of  principles  and  details  in  both  inorganic  and 
organic  chemistry.  The  lectures  are  illustrated  by  very  full  collections 
of  chemical  specimens,  which  are  accessible  to  students  for  examination 
and  study.    No  laboratory  work  is  reported. 

A  scholarship  of  $100  is  assigned,  after  a  special  lamination,  at  the 
close  of  the  sophomore  year. 

II.—  The  School  of  Mines, 

This  school  was  first  opened  in  1864,  and  in  1874  the  present  building, 
with  its  superb  laboratories,  was  completed.  Special  students  are  ad- 
mitted only  by  vote  of  the  faculty.  Those  who  take  chemistry  pay  the 
fee  for  a  full  course  of  study,  namely,  $100.  Special  students  in  assaying, 
for  a  course  of  two  months'  instruction,  pay  $50. 
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There  are  five  regular  coarses  of  stady :  (1)  In  miDing  engineering; 
(2)  in  civil  engineering ;  (3)  in  metallnrgy ;  (4)  in  geology  and  pate- 
ontology  ;  (5)  in  analytical  and  applied  chemistry.  These  courses  all 
.coincide  in  the  first  half  of  the  first  year. 

Physics, — Professor,  O.  N.  Bood;  mechanics  is  taught  by  Professor 
William  G.  Peck.  The  first  year  students,  in  the  first  term,  take  up  the 
subject  of  heat,  including  the  steam  engine,  and  acoustics.  In  the 
second  term  they  study  optics,  electricity,  and  magnetism.  The  courses 
are  illustrated  by  experiments  and  problems  and  are  prescribed  for  all 
students.  To  the  third  year  class,  lectures  are  delivered  upon  electro- 
statics, the  mechanical  theory  of  heat,  mathematical  optics*  and  the  un- 
dulatory  theory  of  light.  Some  of  the  lectures  are  accompanied  by 
experimental  demonstrations.  This  course  is  required  of  all  students 
except  those  in  chemistry,  with  whom  it  is  optional. 

Mechanics  is  taught  in  the  third  year  to  the  students  in  mining  en- 
gineering, civil  engineering,  and  metallurgy.  The  mechanics  of  solids 
is  studied  in  the  first  term  and  the  mechanics  of  fiuids  in  the  second. 

No  physical  laboratory  work  is  mentioned  in  the  Handbook  of  In- 
formation. 

Chemistry. — Professor,  C.  F.  Chandler;  instructors,  Elwyn  Waller, 
Pierre  De  Peyster  Eicketts,  Alexis  A.  Julien,  James  S.  C.  Wells,  Henry 
G.  Bowen,  Francis  N.  Holbrook,  and  Louis  H.  Laudy.  General  inor- 
ganic chemistry,  stoichiometry,  qualitative  analysis,  quantitative  analy- 
sis, and  blowpiping  are  required  studies  in  all  the  courses.  Assaying 
is  taught  to  students  in  mining,  metallurgy,  and  chemistry.  In  the 
geological  and  chemical  courses,  organic  chemistry  is  studied.  The 
chemical  students  have  also  a  large  amount  of  work  in  applied  chemis- 
try. Quantitative  blowpipe  analysis  is  an  optional  study  in  all  of  the 
courses. 

In  general  chemistry  the  first  year  students  attend  three  exercises  a 
week  throughout  the  year.  This  course  is  preliminary  to  practical  in- 
struction in  the  laboratory.  The  students  are  drilled  upon  the  lectures, 
with  free  use  of  the  best  text  books,  and  take  notes  which  must  be  sub- 
mitted to  the  professor.  At  the  end  of  the  year  there  is  a  rigid  exami- 
nation. The  second  class  also  attend  three  times  a  week  during  the  year, 
and  receive  instruction  in  theoretical  chemistry  adapted  to  the  needs  of 
special  scientific  students. 

For  analytical  ch^istry  there  are  three  laboratories,  one  for  qualita- 
tive analysis,  one  for  quantitative  analysis,  and  a  third  for  assaying. 
Bach  of  these  is  thoroughly  equipped  and  is  in  the  special  charge  of  an 
instructor  with  an  assistant.  Every  student  is  provided  with  a  convenient 
table  containing  drawers  and  cupboards,  and  is  supplied  with  a  complete 
outfit  of  apparatus  and  reagents.  The  laboratories  are  open  daily,  except 
Saturdays,  Sundays,  holidays,  and  vacations,  from  10  A.  m.  to  4  p.  m. 

During  the  second  year,  qualitative  analysis  is  taught  by  lectures, 
blackboard  exercises,  and  constant  laboratory  practice.  The  spectroscope 

434 


IX8TRUCTI0N   IN   CHEMISTRY   AND   PHYSICS.  6T 

is  freely  nsed.  When  the  student  shows,  by  written  and  experimental 
examination,  that  he  is  9nfficiently  familiar  with  qualitative  work,  he  is 
allowed  to  enter  the  quantitative  laboratory.  In  the  third  and  fourth 
years,  quantitative  analysis  is  taught,  the  laboratory  exercises  being 
accompanied  still  by  lectures  and  bla<5kboard  work.  The  laboratory 
course  is  graded  aiter  the  usual  manner,  the  student  beginning  with  com- 
paratively simple  substances  of  known  composition  and  passing  on  by 
degrees  to  the  analysis  of  more  complex  bodies,  such  as  coals,  pig  iron, 
various  ores,  slags,  mattes,  and  so  on.  Both  volumetric  and  gravimetric 
methods  are  employed.  In  the  fourth  year  the  student  is  admitted  to 
the  assay  laboratory,  where  he  is  furnished  with  a  suitable  table  and  a 
set  of  assaying  apparatus.  Here  he  has  access  to  crucible  and  muffle 
furnaces  and  to  volumetric  apparatus  for  the  assay  of  alloys  of  gold  and 
silver.  The  general  principles  and  special  methods  of  assaying  are  de- 
scribed in  the  lecture  room  and  at  the  same  time  the  ores  of  the  various 
metals  and  their  appropriate  fluxes  are  exhibited  and  described.  The 
student  is  then  supplied  with  different  ores  and  is  required  to  assay  each 
ore  in  duplicate  under  the  supervision  of  the  instructor. 

Stoichiometry  is  taught,  by  lectures  and  blackboard  exercises,  a«  a 
part  of  the  course  in  general  chemistry,  through  the  first  and  second 
years ;  and  its  practical  applications  are  developed  in  lectures  upon  quan- 
titative analysis  and  assaying. 

In  applied  chemistry,  the  instruction  extends  through  the  third  and 
fourth  years  and  consists  of  lectures  illustrated  by  experiments,  diagrams, 
and  specimens.  The  cabinet  of  industrial  chemistry  is  very  large  and 
complete,  containing  several  thousand  specimens  of  materials  and  prod- 
ucts. 

The  following  is  the  regular  course  pursued  by  students  in  analytical 
and  applied  chemistry : 

Fir»t  year, — First  term:  Geometry,  algebra,  physics,  inorganic  chem- 
istry, French,  German,  drawing.  Second  term :  Algebra,  conic  sections, 
trigonometry,  mensuration  (optional),  physics,  organic  chemistry,  bot- 
any, French,  German,  drawing. 

Second  year. — First  term:  Inorganic  chemistry,  qualitative  analysis, 
blowpipe*  analysis  (qualitative),  zoology,  French,  G^erman,  analytical 
geometry  (optional).  Second  term:  Qualitative  analysis,  crystallogra- 
phy, theoretical  mineralogy,  zoology,  French,  German,  organic  chemistry, 
calculus  (optional). 

Third  year. — First  term :  Applied  chemistry — chemical  manufactures 
(embracing  acids,  alkalies,  and  salts),  glass,  porcelain,  pottery,  limes, 
mortars,  and  cements;  quantitative  analysis, stoichiometry;  determina- 
tive mineralogy,  geology  (optional),  metallurgy — fuels,  fiirnaces,  &c.; 
physics  (optional).  Second  term:  Applied  chemistry,  as  in  first  term; 
quantitative  analysis,  stoichiometry,  determinative  mineralogy,  quan- 
titative blowpipe  analysis  (optional),  historical  geology  (including  palae- 
ontology, optional),  metallurgy — iron  and  steel;  physics  (optional). 
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Fourth  year. — No  distinction  of  sessions.  Applied  chemistry;  fhel 
and  its  applications;  artificial  illumination:  candles,  oil,  lamps,  petro- 
leum, gas  and  its  products;  food  and  drink :  water,  milk,  cereals,  starch, 
bread,  meats,  tea,coftee,  sugar,  fermentation,  wine,  beer,  spirits,  vinegar, 
preservation  of  food,  tobacco,  &c.;  clothing:  textile  fabrics,  bleaching, 
dyeing,  calico  printing,  paper,  tannin,  glue,  India  rubber,  gutta  percha, 
&c.;  artificial  fertilizers:  guano,  superphosphates,  poudrettes,&c.;  dis- 
infectants :  antiseptics,  preservation  of  wood,  &c. ;  assaying :  ores  of  lead, 
silver,  gold,  platinum,  tin,  antimony,  bismuth,  copper,  nickel,  cobalt,  iron, 
mercury,  and  zinc,  gold,  silver,  and  lead  bullion,  mattes,  slags,  &c.; 
metallurgy:  copper,  lead,  silver,  gold,  zinc,  tin,  mercury,  &c.;  supple- 
mentary lectures  on  iron  and  steel ;  economic  geology. 

In  addition  to  the  foregoing  work,  students  are  required  to  prepare, 
in  the  long  vacations  between  the  first  and  second,  second  and  third, 
and  third  and  fourth  school  years,  memoirs  upon  special  chemical  sub- 
jects. These  are  selected  firom  lists  of  subjects  indicated  by  the  faculty. 
Also,  before  graduation,  a  chemical  dissertation  is  required  upon  a  topic 
selected  by  the  student,  subject  to  the  approval  of  the  president  and  the 
professor  of  chemistry. 

It  will  be  seen  that  this  course  of  study  is  almost  exclusively  technical 
in  its  tendencies.  It  is  designed  to  train  analysts  and  technologists, 
rather  than  purely  scientific  investigators.  A  considerable  amount  of 
original  research  work  has,  however,  been  done  by  the  graduates  of  the 
course,  and  a  small  pamphlet  catalogue  of  their  publications  has  been 
prepared  by  Mr.  Marcus  Benjamin,  of  the  class  of  1878.  The  course  was 
established  in  1868,  and  at  the  date  of  writing  twenty-six  students  have 
graduated  in  it. 

COLLEOE  OF  THE  CITY  OP  NEW  YORK. 

Physics. —  In  the  introductory  or  subfreshman  year,  experimental  lect- 
ures upon  heat,  light,  and  electricity  are  delivered  by  the  professor  of 
chemistry.  In  the  junior  year,  mathematical  physics  is  taught  by  the 
professor  of  applied  mathematics.  The  classical  students  have  three 
lessons  a  week ;  mechanics  and  acoustics  occupy  the  first  term,  and 
optics  and  astronomy  the  second.  In  the  scientific  course,  acoustics  is 
taken  twice  a  week  in  the  first  junior  term,  and  optics  in  the  second, 
with  five  lessons  a  week  upon  analytical  mechanics  in  the  earlier  half  of 
the  senior  year.  Instruction  is  partly  by  lectures  and  ]>artly  by  black- 
board work.  Text  books,  Bartlett's  Acoustics  and  Optics,  and  Analyti- 
cal Mechanics. 

There  is  a  small  laboratory,  in  which  post  graduate  students  may 
study  experimental  physics. 

Chemistry. — Lectures  upon  inorganic,  organic,  and  applied  chemistry 
in  the  subfreshman  year.  In  the  department  of  natural  history,  all 
students  of  the  junior  class  are  taught  blowpipe  analysis  as  applied  to 
mineralogy.    This  course  extends  through  sixteen  weeks,  with  two  les- 
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sons  weekly.  There  is  a  small  chemical  laboratory,  in  which  post  grad- 
uate students  may  take  up  qualitative  analysis. 

A  considerable  amount  of  original  work  is  reported  as  having  been 
done  by  teachers  in  this  college.  The  list,  which  is  too  long  to  repub- 
lish, contains  the  names  of  Profs.  Wolcott  Gibbs,  R.  Ogden  Doremus, 
John  Christopher  Draper,  Alfred  G.  Compton,  and  A.  W.  Wilkinson; 
and  gives  the  titles  of  some  researches  of  great  celebrity. 

UNIVERSITY  OF  THE  CriY  OF  NEW  YORK. 

Physics. — George  W.  Coakley,  professor  of  mathematics,  natural  phi- 
losophy, and  astronomy.  The  study  is  prescribed  for  two-thirds  of  the 
junior  year.    Text  book.  Loom  is. 

Chemistry. — John  W.  Draper,  professor  of  chemistry  and  natural  his- 
tory ;  Henry  Draper,  adjunct.  In  the  department  of  arts,  chemistry  is 
taught  through  two  sophomore  terms.  In  the  three  years'  course  of 
study  in  the  department  of  science,  chemistry  is  studied  throughout  the 
first  year  and  analytical  chemistry  occupies  two  terms  of  the  third  year. 
The  same  amount  of  chemistry  is  taught  iu  the  course  in  civil  engineer- 
ing. 

The  laboratory  is  equipped  for  the  teaching  of  both  qualitative  and 

quantitative  analysis  and  <Hhe  principles  of  chemical  research  as  ap- 
plied to  agriculture,  the  manufacturing  arts,  photography,  assaying,  the 
use  of  the  microscope,  and  the  physiological  examination  of  the  various 
animal  products  and  secretions." 

VASSAR  COLLEGE,   AT  POUOHKEEPSIE. 

Physics. — Professor,  Le  Roy  0.  Cooley.  The  course  extends  through  the 
junior  year,  with  daily  lectures  and  recitations.  The  lectures  are  illus- 
trated by  experiments  and  aci*ompanied  by  references  to  standard  works 
in  the  college  library.  In  the  recitations  the  students  discuss  each  sub- 
ject in  the  light  of  the  lecture,  the  experiments,  and  the  references.  The 
application  of  mathematics  is  required  throughout  the  course.  Mechan- 
ics, including  the  discussion  of  matter  and  force,  motion  and  energy, 
and  the  phenomena  of  liquids  and  gases,  and  electricity,  are  studied  in 
the  first  half  of  the  year.  In  the  second  half  there  is  a  thorough  discus- 
sion of  vibrations,  followed  by  the  study  of  sound,  light,  and  heat. 

Chemistry. —  Professor  Cooley.  This  study  occupies  the  latter  half  of 
the  sophomore  year  and  the  first  half  of  the  senior.  The  method  of  in- 
struction is  much  the  same  as  in  physics.  The  sophomores  study 
descriptive  and  theoretical  chemistry,  with  laboratory  practice.  The 
seniors  pursue  a  course  of  analytical  and  applied  chemistry,  using  as  a 
text  book  for  the  former  Eliot  and  Storer's  Qualitative  Analysis.  Simul- 
taneously there  are  lectures  given  upon  carbon  compounds,  various 
manufactures,  destructive  distillation,  coal  tar,  aniline,  the  galvanic  bat- 
tery, electrolysis  and  electrometallurgy,  and  the  spectroscope  and  pho- 
tography. 
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Neither  chemistry  nor  physics  is  an  absolutely  obligatory  study.  Each 
is  one  of  five  or  six  branches  laid  down  for  the  semester,  and  of  which 
the  student  must  elect  three.  A  pupil  may  escape  them ;  but  this  rarely 
happens.  There  is  at  present  a  laboratory  available  for  qualitative  an- 
alysis. A  separate  laboratory  building  is,  however,  now  building,  and 
it  will  be  finished  before  this  report  is  in  print.  Then  the  facilities  for 
these  studies  will  be  largely  increased  and  fuller  work  will  be  done.  In 
the  new  building  there  will  be  a  chemical  laboratory,  with  seventy  desks ; 
a  physical  laboratory  and  cabinet  twenty -four  by  forty  feet ;  a  room  for 
metallurgy ;  a  room  for  spectroscopy  and  other  optical  uses ;  a  profess- 
or's laboratory;  a  chemical  museum,  and  other  apartments  of  leas 
prominence. 

Professor  Cooley  reports  researches  as  follows :  "  On  the  theory  of  the 
convection  thermoscope,''  Journ.  Frank.  Inst.,  1876 ;  "  On  repulsion  by 
radiation  at  atmospheric  pressure,"  Proc.  Poughkeepsie  Soc  Nat.  ScL, 
1875;  "  Ou  the  convection  thermoscope  for  projection,'' Journ.  Frank. 
Inst.,  1877 ;  ^'  On  the  electric  register  and  Konig's  tuning  forks,"  Journ. 
Frank.  Inst.,  1877. 

UNIVERSITY  OF  ROCHESTER. 

Physics. — Taught  through  two  junior  terms  of  thirteen  weeks  each. 
Bequired  for  one  term.  The  instruction  is  given  by  daily  recitations, 
with  experiments  and  lectures.    Text  book,  Snell's  Olmsted. 

CJ^emistry. — Professor,  S.  A.  Lattimore.  One  junior  term  of  daily  recita- 
tions, with  experiments  and  lectures.  Text  book,  Boscoe.  Following 
this  there  is  an  optional  course  in  laboratory  practice,  including  quali- 
tative analysis.  Text  books,  Prescott  and  Douglas,  Fresenius's  Quali- 
tative Analysis,  and  Attfield's  Pharmaceutical  Chemistry.  The  labora- 
tory has  accommodations  for  twenty -eight  students. 

UNION  COLLEOB,  AT  SCHENECTADT. 

Physics. —  Taught  chiefly  by  recitations  and  lectures.  In  the  classical 
oourse  it  is  studied  through  the  junior  year  and  for  one  senior  term.  In 
the  scientific  course  it  extends  through  the  junior  year  and  is  elective 
in  all  three  of  the  senior  terms.  Engineering  students  have  two  years 
in  physics.    In  the  physical  room  there  are  desks  for  about  ten  students. 

Chemistry. —  Professor,  Maurice  Perkins.  Studied  in  the  classical 
course  for  •ne  sophomore  term.  In  the  scientific  course  two  junior 
terms  are  given  to  the  subject,  in  addition  to  the  foregoing,  and  one 
term  of  the  senior  year  contains  chemical  analysis.  The  engineering 
students  give  two  terms  to  chemistry  and  are  required  to  do  laboratory 
work. 

The  chemical  laboratory  has  desks  for  twenty-five  students  and 
affords  facilities  for  the  study  of  general  chemistry,  applied  chemistry, 
and  qualitative  and  quantitative  analysis.  For  the  full  special  course 
in  chemistry  a  fee  of  $35  a  term  is  charged ;  for  a  half  day  coursCi  $25  ; 
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and  for  two  hours  a  day,  $10.  A  deposit  is  also  required  to  cover  the 
cost  of  materials  used.  A  few  original  researches  are  reported,  bat  the 
full  titles  are  not  given.  There  was  a  professor  of  natural  philosophy 
here  as  eariy  as  1797.  Prom  1811  to  1819  J.  C.  Bunnell  was  professor 
of  both  chemistry  and  physics.    In  1820  the  chair  was  divided. 

8TBACU8B  UNIVEB8ITT,  AT  STRACUSB. 

Rev.  John  J.  Brown,  A.  M.,  professor  of  chemistry  and  physics. 

Physics. —  Candidates  for  admission  to  the  college  of  liberal  arts  are 
obliged  to  pass  an  examination  based  upon  Steele's  text  book.  Instruc- 
tion, compulsory  upon  all  regular  students,  is  given  by  lectures  and 
recitations  through  two-thirds  of  the  sophomore  year.  The  first  term 
is  devoted  to  the  laws  of  solids,  liquids,  and  gases ;  the  second,  to  heat, 
light,  and  electricity.  Text  books,  Atkinson's  Ganot  and  (in  part) 
Deschanel.  Peck's  Mechanics  and  Bartlett's  Acoustics  and  Optics  are 
used  in  connection  with  the  mathematical  studies.  Mechanics,  required 
in  the  "  scientific  course  "  but  optional  in  all  other  courses,  occupies  five 
hours  a  week  through  one  junior  term.  Acoustics  and  optics,  to  which 
the  same  rule  of  election  applies,  are  also  ta>ught  to  the  juniors,  but  the 
time  alloted  to  them  is  not  specified  in  the  university  catalogue.  Ko 
laboratory  work  in  physics  is  reported. 

ChemiHtry, —  Required  through  two  junior  terms  in  all  of  the  courses 
and  taught  chiefly  by  experimental  lectures.  In  the  first  term  the  his- 
tory of  chemistry  and  chemical  philosophy  are  considered,  with  two  ex- 
ercises weekly.  In  the  second  term,  four  times  a  week,  the  non-metallic 
and  metallic  elements  are  studied.  Text  books.  Barker  and  Fownes. 
Some  laboratory  work  is  required  in  the  scientific  course.  Analytical 
Chemistry,  from  two  to  three  exercises  a  week,  is  optional  in  all  courses. 
The  laboratory  gives  opportunity  for  twelve  students  to  work  at  a  time, 
and  can  be  enlarged  to  accommodate  fifty.  No  research  work  is  re- 
ported. 

RENSSELAER  POLTTECHNIC  INSTITUTE,  AT  TROT. 

In  this  institution  there  is  now  but  one  course  of  study,  and  the  only 
degree  conferred  is  that  of  civil  engineer.  The  work  done  in  chemistry 
and  physics,  therefore,  has  special  reference  to  the  needs  of  the  engineer- 
ing profession. 

Physics. —  Assistant  Professor  A.  W.  Bower.  In  the  first  year,  At- 
kinson's Ganot  is  studied  as  far  as  acoustics,  and  in  the  second  year 
heat,  sound,  and  light  are  taken  up.  Electricity  and  magnetism  are 
studied  by  the  third  year  class,  upon  the  basis  of  Jenkin's  work.  The 
seniors  have  also  a  course  in  thermodynamics,  using  Bankine  on  the 
steam  engine  and  omitting  the  descriptive  portion.  To  a  great  extent 
the  course  is  one  of  class  drill,  although  every  exercise  is  supplemented 
by  additional  matter.  A  large  number  of  practical  examples  are  given 
out  for  blackboard  work.    The  apparatus  is  limited,  so  that  no  physical 
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aboratory  practice  can  be  assigned ;  but  one  or  two  experimental  lect- 
ures a  week  are  delivered. 

Chemistry. — H.  B.  Nason,  professor  of  chemistry  and  natural  science 
W.  P.  Mason,  assistant.    Inorganic  chemistry  is  studied  by  the  second 
year  class.    In  the  third  year,  instruction  is  given  in  qualitative  and 
blowpipe  analysis,  determinative  mineralogy,  and  technical  chemistry. 
Metallurgy  is  taught  during  the  fourth  year  of  the  course. 

The  Winslow  Laboratory  is  a  three  story  building,  60  feet  by  40.  In 
the  first  story  is  the  metallurgical  laboratory.  The  second  and  third 
stories  contain  the  chemical  laboratory  aud  lecture  room,  both  of  which 
are  fitted  up  in  the  most  approved  manner.  There  is  a  large  cabinet  of 
chemical  specimens;  also,  a  good  metallurgical  collection. 

UNITED  8TATE8  MILITARY  ACADEMY,  AT  WEST  POINT. 

Physics. — p.  S.  Michie,  professor  of  natural  and  experimental  philoso- 
phy. The  study  is  wholly  prescribed,  and  is  taken  during  the  third 
year  of  the  course.  Analytical  mechanics,  the  mechanics  of  molecules, 
acoustics,  and  optics  are  studied  mainly  from  Bartlett's  text  books. 
There  is  good  apparatus,  with  laboratory  facilities  for  instructors,  though 
not  for  students. 

Chemistry. —  H.  8.  Kendrick,  professor  of  chemistry,  mineralogy,  and 
geology.  Taught  in  the  third  year.  The  course  includes  chemical  phys- 
ics, heat,  electricity,  &c.,  and  theoretical,  inorganic,  and  organic  chem- 
istry. Text  book,  Fownes,  with  intercalated  matter.  Ko  laboratory 
work  is  done  by  students. 

NEW  JERSEY. 

From  St.  Benedict's  College,  Seton  Hall  College,  and  the  College 
of  New  Jersey,  Princeton,  no  reports  were  received.  The  information 
given  concerning  these  colleges  has  been  drawn  from  their  catalogues, 
except  that  the  historical  portions  relative  to  Princeton  have  been  col- 
lected from  various  sources. 

STEVENS  INSTITUTE  OF  TECHNOLOGY,   AT  HOBOKEN. 

Elementary  physics  aud  chemistry  are  both  taught  in  the  Stevens 
High  School,  which  prepares  pupils  for  the  Institute.  A  knowledge  of 
these  subjects  is  not,  however,  required  for  admission  to  the  latter. 

Physics. — Professor  A.  M.  Mayer.  A  four  years'  course  of  instruction 
is  provided  and  facilities  are  extended  to  post  graduate  students  for 
advanced  and  special  study  and  research. 

In  the  first  year  the  inductive  method  of  research,  the  general  prop- 
erties of  matter,  inductive  mechanics,  pneumatics,  the  laws  of  vibra- 
tory motion,  acoustics,  and  heat  are  studied.  The  second  year  is  devoted 
to  the  laws  of  heat  in  their  application  to  heat  engines,  meteorology, 
ight,  magnetism,  and  electricity.    During  the  third  year  the  professor 
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lectures  upon  the  modes  of  making  exact  measures.  He  shows  the  ap- 
plication of  these  measures  in  the  various  departments  of  science  and 
explains  the  construction,  methods  of  adjustment,  and  manner  of  using 
instruments  in  precise  measurements.  The  fourth  year  the  student 
spends  in  the  physical  laboratories,  pursuing  experimental  investiga- 
tions, schedules  of  which  are  prepared  for  him  by  the  professor.  The 
degree  of  doctor  of  philosophy  is  given  only  after  the  laboratory  work 
of  the  student  has  been  approved  by  the  professor  of  physics  and  a 
thesis  covering  an  original  investigation  has  been  laid  before  the  faculty. 

The  collection  of  physical  apparatus  is  one  of  the  most  extensive  in 
America,  and  is  peculiarly  fitted  for  the  higher  work  of  research.  In 
the  annual  announcement  of  the  institute  it  is  elaborately  described, 
with  numerous  illustrations.  Since  the  institute  was  opened,  in  1871,  a 
considerable  number  of  investigations  in  physics  have  been  published 
by  Professor  Mayer,  President  lleury  Morton,  Professor  Thurston,  and 
their  associates.  A  list  of  these  memoirs  is  given  in  the  annual  an- 
nouncement. 

^  Chemistry, —  Professor  A.  E.  Leeds.  The  study  is  begun  in  the  second 
year  of  the  institute  courses,  and  may  continue  for  three  years.  After 
that  there  are  still  opportunities  for  post  graduate  work. 

The  first  year  in  chemistry  is  entirely  occupied  with  the  philosophy  of 
the  subject.  All  the  allotted  time  is  given  to  lectures  upon  the  laws  of 
combination,  units  of  weight,  heat,  force,  &c.j  relations  of  volume;  the 
effects  of  physical  energy  in  the  production  of  chemical  change;  the 
doctrines  of  quantivalence,  and  so  on.  The  lecture  illustrations  are 
made  as  pertinent  as  possible  to  this  work,  which  Professor  Leeds  con- 
siders to  be  the  most  important  part  of  the  course.  The  second  year 
is  taken  up  with  qualitative  and  blowpipe  analysis,  mineralogy  being 
touched  upon  only  in  an  incidental  manner.  The  elements  are  considered 
separately  and  in  groups,  as  usual ;  but  each  student  is  obliged  to  show 
the  professor  the  result  of  every  operation  performed.  When  the  pupil 
understands  the  reason  for  every  reaction  which  he  has  applied  with 
known  substances,  the  study  of  analysis  proper  is  begun.  The  presen- 
tation of  written  notes  is  not,  however,  taken  as  evidence  of  accurate 
worU ;  the  results  themselves  must  be  shown  to  the  professor  before  they 
are  permitted  to  be  destroyed.  The  third  year  is  devoted  to  quantita- 
tive analysis,  an  efibrt  being  made  to  illustrate  the  most  important 
classes  of  volumetric  and  gravimetric  methods,  and  examples  being 
taken  from  technical  products,  ores,  minerals,  &c.  The  satisfactory  ac- 
complishment of  these  tasks,  showing  that  the  student  is  capable  of 
accurately  performing  whatever  work  would  ordinarily  come  into  the 
hands  of  an  analytical  chemist,  entitles  him  to  the  degree  of  bachelor  of 
philosophy,  provided  at  the  same  time  that  he  has  mastered  the  use  of 
instruments  of  precision  in  the  physical  laboratory.  After  this,  the  few 
advanced  students  who  remain  in  the  institute  devote  their  time  to 
methods  of  research,  to  be  terminated  by  the  discovery  of  some  new 
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body  or  by  the  more  precise  knowledge  of  the  properties  of  sabetMices 
already  known.  Saocess  in  this  direction  is  rewarded  with  the  degree 
of  doctor  of  philosophy.  As  yet  bat  oue  such  degree  has  been  conferred. 
A  prize  in  chemistry,  known  as  the  Priestley  prize  and  amounting  to 
$25,  is  annually  awarded  for  superior  excellence  in  this  department 

The  chemical  laboratories  are  thoroughly  fitted  up.  In  connection  with 
the  department  there  are  also  coUectious  of  minerals,  chemicals,  and 
technical  products.  The  annual  announcement  contains  a  summary  of 
these  collections,  plans  of  the  laboratory  and  other  rooms,  and  a  list  of 
the  original  researches  which  Professor  Leeds  has  published  firom  the 
institution. 

RUTGERS  COLLEOB  AND  NBW  JKR8XT  STATE  AGRICULTURAL  COLLEGE,  AT  IfXW  BRITIIS- 

WICK. 

Physics. —  G.  B.  Merriman,  professor  of  natural  philosophy  and  as- 
tronomy. This  study  is  taken  through  two-thirds  of  the  junior  year. 
The  text  book  is  Deschanel  and  there  is  good  a[fparatus  for  experimental 
illustrations.  In  the  classical  department  there  is  a  junior  elective  of 
one  term  in  analytical  mechanics.  Students  in  engineering  have  me- 
chanics for  two  senior  terms. 

Chemistry. —  George  H.  Cook,  professor  of  chemistry,  natural  history, 
and  agriculture ;  F.  C.  Van  Dyck,  professor  of  analytical  chemistry ; 
P.  T.  Austen,  assistant  professor  of  chemistry.  In  the  classical  depart- 
ment there  are  lectures  on  inorganic  chemistry  throughout  the  junior 
year.  The  senior  class  have  organic  chemistry  for  one  term  and  chem- 
ical physics  for  another.  In  addition  to  this  prescribed  work,  analytical 
chemistry  is  laid  down  as  an  elective  study  through  the  junior  and  sen- 
ior years. 

In  the  scientific  department  there  are  two  regular  courses  of  study, 
extending  through  four  year's,  one  in  civil  engineering  and  mechanics, 
the  other  in  chemistry  and  agriculture.  There  is  also  a  special  course 
of  two  years  in  chemistry,  with  opjwrtunity  for  post  graduate  work. 
Through  the  sophomore  year,  students  in  both  of  the  regular  courses 
attend  lectures  upon  theoretical  and  inorganic  chemistry,  using  Barker's 
text  book.  The  seniors  in  the  engineering  course  also  hear  one  term  of 
lectures  upon  organic  chemistry  and  one  term  upon  chemical  physics. 
For  the  students  in  chemistry  and  agriculture,  chemical  instruction  is 
given  both  in  the  junior  and  in  the  senior  years.  The  juniors  have 
determinative  mineralogy  and  analytical  chemistry,  while  the  seniors 
continue  their  laboratory  practice  and  hear  lectures  upon  agricultural 
chemistry  and  chemical  physics.  According  to  the  catalogue,  the  labo- 
ratory work  of  the  last  senior  term  seems  to  be  devoted  to  a  thesis.  The 
special  course  in  chemistry  is  as  follows : 

First  year.^  First  term :  Elements  of  chemistry  (text  book  and  lect- 
ures), blowpipe  analysis,  elements  of  mineralogy.    Second  term :  Phys- 
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io8  and  chemistry  (text  book  and  lectures),  qaalitative  analysis.    Third 
term :  Qanlitative  analysis  and  mineralogy. 

Second  year. —  First  term :  Analysis  of  minerals,  ores,  &c.,  determina- 
tive mineralogy.  Second  term :  Chemical  physics  (text  book  and  lect- 
ures), analysis  of  fertilizers  and  chemical  products.  Third  term :  Lect- 
tures  on  geology,  chemical  analysis,  special  investigations. 

In  all  the  lecture  courses  the  students  are  required  to  take  notes  and 
to  submit  them  to  the  inspection  of  the  professor.  Problems  are  given 
out  for  solution  continually.  In  the  laboratory  a  written  report  of  every 
analysis  is  required.  Rigid  written  and  o*ral  examinations  are  held  at 
the  end  of  every  term.  Original  research  on  the  part  of  advanced 
students  is  encouraged  to  the  utmost.  Post  graduate  students  are  taken 
in  as  subassistants  and  receive  a  certain  compensation  for  their  work ; 
they  thus  acquire  that  most  valuable  discipline  which  teaching  alone 
can  give. 

The  laboratory  accommodations  are  excellent.  The  blowpipe  room  is 
fitted  up  for  eighteen  students,  and  in  the  qualitative  and  quantitative 
laboratories  there  are  thirty-five  desks  of  the  most  approved  pattern. 
Each  desk  has  four  drawers  and  a  large  cupboard,  two  gas  jets  and  a 
gas  light  above.  Apparatus  is  furnished  to  students  in  blowpipingand 
analytical  chemistry  and  charged  to  them  in  an  account  book.  At  the 
end  of  the  year  this  apparatus,  if  in  good  order,  is  taken  back  at  90 
I)er  cent,  of  its  appraised  value.  A  charge  of  $15  a  term  is  made  for 
chemicals  and  gas.  , 

Professor  Cook  has  published  many  investigations  upon  ores,  clays, 
marls,  soils,  waters,  &c.,  in  the  geological  repqrts  of  Kew  Jersey ;  also, 
analyses  of  many  fertilizers  in  the  annual  reports  of  the  Agricultural 
College.  Professor  Austen  submits  a  long  list  of  original  researches, 
the  greater  number  of  which,  however,  were  published  before  he  became 
connected  with  this  institution. 

COLLEGE  OF  NEW  JERSEY,   AT  PRINCETON. 

Physics. — Professor  C.  F.  Brackett.  Eequired  in  the  classical  course 
throughout  the  junior  year  and  during  the  second  and  third  senior  terms. 
Laboratory  practice  is  elective  for  the  seniors.  In  the  school  of  science 
there  is  the  same  junior  requirement,  and,  in  addition,  two  senior  terms 
of  laboratory  work.    Post  graduate  courses  are  also  offered. 

Chemistry. — J.  S.  Schanck,  professor  of  chemistry;  H.  B.  Cornwall, 
professor  of  analytical  chemistry  and  mineralogy;  also,  an  assistant. 
Bequired  in  the  classical  course  throughout  the  senior  year.  Applied 
and  organic  chemistry  are  put  down  for  the  same  year  as  electives.  In 
the  school  of  science  the  following  work  is  prescribed :  For  the  second 
and  third  freshman  terms,  blowpipe  analysis.  Throughout  the  sopho- 
more year,  general  inorganic  chemistry,  with  qualitative  analysis  during 
the  second  and  third  terms.    The  j  uniors  have  quantitative  analysis,  and 
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the  Beniors  take  up  volametric  work,  assaying,  applied  clieinistry,  and 
organic  chemistry.  A  deposit  is  required  from  each  laboratory  student 
to  cover  the  cost  of  materiabs  used  and  apparatus  broken,  the  amount 
varying  from  eight  to  twenty  dollars.  For  special  courses  in  analytical 
chemistry  the  fee  is  $120  a  year.    Post  graduate  courses  are  offered. 

Although  lectures  on  chemistry  were  given  in  connection  with  physics 
at  several  colleges  earlier  than  at  Princeton,  this  institution  was  the  first 
of  its  class  in  America  to  appoint  a  regular  professor  of  the  science  in 
question.  On  the  1st  of  October,  1795,  Dr.  John  Maclean,  a  young 
chemist  of  Scotland,  was  appointed  professor.  He  remained  until  1812 ; 
and  it  was  in  his  laboratory  that  the  elder  Professor  Silliman  first  be- 
came acquainted  with  experimental  chemistry. 

In  physics,  Princeton  won  distinction  from  the  researches  of  Joseph 
Henry,  who  was  professor  here  prior  to  the  organization  of  the  Smith- 
sonian Institution. 

PENNSYLVANIA. 

In  addition  to  the  institutions  described  in  the  text,  reports  were  re- 
ceived from  the  University  at  Lewisburg,  Mercersburg  College,  West- 
minster College,  La  Salle  College,  the  Augustiuian  College  of  St. 
Thomas  Of  Villanova,  and  Waynesburg  College.  Data  concerning  these 
colleges  are  given  in  the  statistical  tables. 

Muhlenberg  College,  Lebanon  Valley  College,  Ursinus  College,  Penn- 
sylvania College,  T|iiel  College,  Monongahela  College,  St.  Vincent's 
College,  St.  Francis  College,  Allegheny  College,  Palatinate  College, 
Kew  Castle  College,  St.  Joseph's  College,  and  Swarthmore  College  did 
not  report.  Such  facts  as  are  given  concerning  them  have  been  gleaned 
from  their  catalogues. 

DICKINSON  COLLEGE^   AT  CARLISLE. 

Charles  F.  Himes,  professor  of  natural  science. 

Physics. — Three  recitations  a  week  from  Atkinson's  Ganot  through 
one  junior  and  two  senior  terms ;  in  all,  equivalent  to  a  full  college 
year.  There  is  a  good  outfit  of  physical  apparatus,  which  the  students 
themselves  handle  to  a  certain  extent  in  a  special  experimental  course 
of  study. 

Chemistry, — Through  two-thirds  of  the  junior  year  there  are  two  lect- 
ures and  three  recitations  a  week.  There  is  also  a  course  of  elementary 
introductory  lectures  towards  the  close  of  the  sophomore  year.  Text 
book,  Roscoe.  In  the  scientific  elective  course,  practical  studies  in  sci- 
ence may  be  substituted  for  the  Greek  of  the  junior  year  and  for  the 
Latin  and  Greek  of  the  senior  class.  In  the  Latin-scientific  course,  also, 
students  are  required  to  do  laboratory  work.  The  amount  of  time 
assigned  to  practice  is  at  least  one  afternoon  a  week,  with  larger  privi- 
leges to  such  students  as  manifest  the  ability  and  the  inclination  to 
improve  them. 
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Work  in  the  laboratory  begins  with  experiments  in  elementary 
manipulation  of  the  usual  kind.  Qualitative  analysis,  on  the  basis  of 
WilFs  Tables,  is  next  taken  up.  Opportunity  is  also  given  for  the  study 
of  quantitative  analysis,  both  gravimetric  and  volumetric,  urinary 
analysis,  toxicology,  the  testing  of  drugs,  and  practical  photographic 
chemistry. 

Members  of  the  senior  class  in  the  elective  course  are  required,  as  a 
part  of  their  regular  work,  to  deliver  experimental  lectures  upon  the 
subjects  with  which  they  are  engaged  before  a  scientific  society,  which 
is  organized  among  the  students  of  this  department.  A  prize,  called 
the  Scientific  Society's  prize,  is  awarded  to  the  senior  who  may  give  the 
fullest  and  best  account  of  experiments  made  upon  some  subject  selected 
by  the  society  and  approved  by  the  professor. 

There  is  also,  in  Dickinson  College,  a  teachers'  course,  embracing 
instruction  in  the  use  and  care  of  physical  and  chemical  instruments, 
and  the  performance,  ly  ineana  of  the  simplest  and  least  expeTuive  appa- 
ratus^ of  the  experiments  adapted  to  the  teaching  of  classes. 

In  the  early  history  of  American  science  Dickinson  College  occupies  a 
conspicuous  position.  At  the  foundation  of  the  institution  in  1783,  pro- 
vision was  made  for  natural  philosophy,  and  liberal  supplies  of  appara- 
tus were  obtained  through  Dr.  Bush,  of  Philadelphia.  In  1808  he  writes 
that  he  has  purchased  for  the  college  ^^  an  electrical  and  galvanic  appa- 
ratus," and  he  describes  it  as  being  ^^  the  most  complete  and  splendid 
thing  of  the  kind  ever  imported  into  our  country."  In  1811  chemistry 
was  first  distinctly  recognized,  and  a  chair  was  established,  to  which 
Thomas  Cooper  was  elected.  Under  Dr.  Cooper,  students  were  attracted 
to  the  college  for  the  study  of  technical  chemistry.  In  1865,  under  Pro- 
fessor Himes,  the  laboratory  electives  in  chemistry  and  physics,  replacing 
some  Latin  and  Greek,  were  introduced.  In  this  new  departure,  which 
so  many  colleges  have  since  taken,  Dickinson  College  was  one  of  the 
pioneers. 

PENNSYLVANIA  MIUTAKY  ACADEMY,  AT  CHESTER. 

Physics. — Taught  in  the  freshman  year,  by  recitations  and  illustrative 
lectures.    Text  book.  Peck's  Ganot. 

Chemistry. — The  sophomores  recite  from  Backer's  College  Chemistry 
and  attend  experimental  lectures.  A  laboratory  is  provided,  in  which 
every  student  has  a  separate  work  table.  In  this  laboratory  qualita- 
tive analysis  and  blowpiping  are  taught,  and  there  are  facilities  for 
quantitative  work  and  for  assaying.    Instruction  of  this  character  has 

been  given  for  about  ten  years. 

« 

LAFAYETTE  COLLEGE,  AT  EASTON. 

Physics. — Professor,  James  W.  Moore.  A  knowledge  of  the  element- 
ary principles  of  natural  philosophy  is  required  for  admission  to  the  gen- 
eral scientific  course  and  to  the  several  technical  courses.    The  physics 
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reqaired  of  all  regular  students  in  the  college  extends  through  the  janior 
year,  with  foar  lectures  a  week  in  the  first  and  second  terms  and  five 
a  week  in  the  third  term.  The  first  term  is  devoted  to  mechanics ;  the 
second,  to  electricity,  magnetism,  and  heat;  and  the  third,  to  sonnd  and 
light.  In  the  first  junior  term  the  classical  students  may,  if  they 
choose,  take  mathematical  mechanics  in  place  of  Greek.  Analytical  and 
applied  mechanics  (Rankine)  are  taught  to  the  juniors  in  the  engineer- 
ing courses.  At  the  date  of  reporting,  laboratory  work  had  not  been  in- 
troduced, but  was  soon  to  be.  The  physical  department  occupies  Jenks 
Hall,  a  T-shaped  limestone  building,  two  stories  high  with  a  man- 
sard roof,  sixty-four  feet  front  and  seventy-five  deep.  The  first  floor 
contains  a  recitation  room  and  small  laboratories  for  sections.  On  the 
second  floor  is  a  lecture  room  thirty-five  feet  by  seventy,  apparatus 
rooms,  and  the  professor's  study.  The  third  floor  is  occupied  by  the 
rooms  of  the  Society  of  Physics  and  Engineering,  a  microscope  room, 
photometric  room,  and  the  general  physical  laboratory ;  the  latter  can 
easily  accommodate  twenty -five  students.  There  are  also,  on  the  first 
fioor,  a  storeroom  and  an  instrument  shop.  The  outfit  of  apparatus  is 
large  and  valuable. 

Chemistry. — ^Traill  Green,  professor  of  general  chemistry;  F.  O.  Blake, 
adjunct;  T.  M.  Drown,  professor  of  analytical  chemistry;  Edward  Hart, 
adjunct.  The  classical  students  are  required  to  take  general  chemistry, 
with  laboratory  practice,  in  the  third  junior  term,  and  are  oflTered,  in 
addition,  chemical  electives  through  two  terms  of  the  senior  year.  The 
instruction  is  by  text  book  and  lectures.  In  the  general  scientific  course, 
general  chemistry  occupies  the  first  freshman  term,  and,  with  laboratory 
practice,  the  second  also.  Analytical  chemistry  is  taken  in  the  third 
term  and  is  optional  throughout  the  sophomore  year.  There  are  chem- 
ical electives  in  the  first  junior  term  and  the  second  and  third  senior 
terms.  For  the  course  in  engineering,  civil,  topographical,  and  me- 
chanical, the  same  freshman  work  in  chemistry  is  prescribed,  with  one 
sophomore  term  optional,  and  a  term  of  blowpipe  analysis  in  the  junior 
year.  The  same  freshman  and  sophomore  work  is  also  given  in  the 
course  of  mining  engineering  and  metallurgy.  In  this  course  analytical 
chemistry  is  also  required  through  the  junior  and  senior  years,  and 
assaying  is  prescribed  for  the  second  junior  term.  The  regular  chem- 
ical course  is  as  follows : 

Freshman  year. — First  term :  Chemistry,  English,  French,  algebra  com- 
pleted, elements  of  industrial  drawing.  Second  term:  Chemistry  (with 
laboratory  practice),  French,  Grerman,  geometry  completed,  drawing 
(plane  problems).  Third  term :  Analytical  chemistry,  French,  German, 
elementary  projections,  trigonometry,  and  mensuration. 

Sophomore  year. — First  term :  Analytical  chemistry,  French,  German, 
elementary  projections,  mineralogy,  English  (Trench  on  Words).  Sec- 
ond term :  Analytical  chemistry,  botany,  zoology,  mineralogy,  French, 
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Carman.  Third  term :  Analytical  chemistry,  botany,  zo51ogy,  determi- 
native mineralogy,  French,  German. 

Junior  year. — First  term:  Analytical  chemistry,  blowpipe  practice, 
lithology,  French.  Second  term:  Analytical  chemistry,  assaying,  phys- 
ics, Oerman,  practice  in  lithology.  Third  term :  Analytical  chemistry, 
physics,  French,  or  German. 

Senior  year. — First  term :  Analytical  chemistry,  chemical  technology, 
physiological  chemistry,  metallurgy,  toxicology.  Second  term:  Ana- 
lytical chemistry,  chemical  technology,  agricultaral  chemistry,  mineral- 
ogy, metallurgy,  geology,  political  economy.  Third  term:  Analytical 
chemistry,  metallurgy,  gas  analysis,  geology,  history,  graduation  theses. 

Throughout  the  year,  themes,  si)eaking,  written  debates,  and  biblical 
studies.  Text  books  in  chemistry  in  the  German  language  are  used  dur- 
ing the  junior  and  senior  years. 

The  study  of  general  chemistry  at  this  college  begins  with  a  course  of 
lectures,  combined  with  text  book  work  and  laboratory  exercises.  After 
this,  analytical  chemistry  extends  through  the  course.  Whether  or  not 
modem  organic  chemistry  is  taught,  the  college  catalogue  does  not  say. 
There  are  several  post  graduate  chemical  students  and  special  students 
are  admitted. 

The  laboratory  rooms  are  as  follows :  A  qualitative  laboratory,  a  quan- 
titative laboratory,  two  supplementary  laboratories  for  advanced  stu- 
dents and  for  research,  rooms  for  gas  analysis,  assaying,  and  blowpipe 
work.  These  laboratories  will  accommodate  fully  a  hundred  students. 
There  is  also  a  large  general  laboratory  with  room  for  a  hundred  more, 
used  by  beginners  or  those  taking  a  short  course  in  qualitative  analysis. 

The  study  of  natural  philosophy  began  at  the  opening  of  the  college 
in  1832.  Chemistry  was  made  a  regular  study  in  1837,  although  there 
were  irregular  courses  before  that  time.  The  chair  of  physics  was  sep- 
arated from  those  of  chemistry  and  mathematics  in  1869.  Pardee  Hall, 
one  story  of  which  is  occupied  by  the  chemical  laboratories,  was  com- 
pleted in  1S73,  and  in  1874  Dr.  Drown  was  appointed  professor  of  ana- 
lytical chemistry.  In  1875  the  Lafayette  Chemical  Society  was  organ- 
ized among  the  students  and  instructors.  This  society  holds  regular 
weekly  meetings  for  papers  and  discussions  and  does  much  towards 
supplementing  the  work  of  instruction. 

HAVERFORD  COLLEGE,  IN  MONTOOMERT  COUNTY. 

Physics. — Professor  E.  B.  Warder.  The  freshmen  of  the  scientific 
course  and  the  sophomores  of  the  classical  course  take,  for  the  first  half 
year,  three  lessons  a  week  in  Norton's  Natural  Philosophy.  The  junior 
scientific  students  also  have  prescribed  exercises  twice  a  week,  based 
upon  Deschanel's  text  book.  This  latter  course  is  an  elective  for  the 
classical  seniors.  In  physical  laboratory  practice  there  is  an  elective  of 
two  exercises  a  week  in  the  scientific  senior  year.  For  this  work  the 
first  volume  of  Pickering's  Physical  Manipulations  is  used  to  some 
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extent  as  a  guide,  although  original  problems  outside  of  this  are  as- 
signed by  the  professor  for  experimental  investigation.  The  senior  stu- 
dents also  assist  in  the  preparation  of  lecture  experiments. 

After  1879  candidates  for  admission  to  the  scientific  course  will  be  ex- 
amined in  Stewart's  Primer  of  Physics. 

Chemistry. — Professor  Warder.  The  freshman  scientifics  and  the  clas- 
gical  sophomores  have  in  the  second  half  year  three  lessons  a  week  from 
Nichols's  version  of  Eliot  and  Storer's  Manual.  In  the  sophomore  year, 
.  first  half,  the  scientific  students  have  two  exercises  weekly  in  qualita- 
tive analysis,  with  Eliot  and  Storer's  text  book.  Lectures  are  occasion- 
ally given  on  the  subject  and  written  reiwrts  of  work  are  required. 
This  course  is  an  elective  for  the  classical  juniors.  For  the  scientific 
juniors  an  elective  is  laid  down  in  qualitative  and  quantitative  anal- 
ysis, twice  a  week,  for  half  the  year.  Quantitative  work  is  also  an 
elective  in  the  senior  scientific  class,  but  has  at  the  date  of  writing  no 
students  taking  it.  A  laboratory  is  reported,  well  fitted  for  analytical 
work  and  general  chemistry.  It  is  provided  with  water,  gas,  filter 
pumps,  &c.    There  is  a  separate  balance  room. 

UOTVERsrry  of  Pennsylvania,  at  Philadelphia. 

Physics. — Professor,  George  F.  Barker,  and  assistant,  Arthur  F.  Tay- 
lor. In  the  department  of  arts,  the  study  of  physics  is  required  during 
the  junior  year.  Ganot  is  used  as  the  text  book,  and  there  are  also 
lectures. 

In  the  Towne  Scientific  School  three  years'  instruction  in  physics  is 
given  to  all  regular  students.  In  the  sophomore  year  there  are  reci- 
tations, with  experiments  and  occasional  lectures  upon  elementary 
mechanics,  sound,  and  heat.  To  the  juniors,  light  and  electricity  are 
taught  by  lectures,  with  occasional  recitations  and  examinations.  The 
seniors  have  astronomical  and  terrestrial  physics  and  practice  in  the 
physical  laboratory.  Seniors  taking  the  course  in  dynamical  engineer- 
ing also  receive  instruction  in  thermodynamics.  Post  graduate  students 
in  physics,  who  are  candidates  for  the  master  of  science  degree,  are 
required  to  undertake  special  research  work  and  to  present  a  satisfac- 
tory thesis. 

The  collection  of  physical  apparatus  is  very  valuable,  and  the  labora- 
tories and  lecture  room  of  the  department  are  unusually  well  appointed. 

Chemistry, — Frederick  A.  Genth,  professor  of  chemistry  and  miner- 
alogy ;  George  A.  Konig,  assistant  professor  of  chemistry,  instructor 
in  metallurgy  and  technical  chemistry ;  Samuel  P.  Sadtler,  assistant 
professor  of  chemistry,  instructor  in  general  and  organic  chemistry. 
Edgar  F.  Smith,  assistant  in  analytical  chemistry. 

In  the  department  of  arts  the  sophomores  have  chemistry  three  times 
a  week  and  hear  during  the  year  a  course  of  lectures  covering  in  a  gen- 
eral way  the  whole  field  of  the  science,  inorganic  and  organic. 

In  the  Towne  Scientific  School  there  are  provided  six  courses  of  study, 
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wliicli  diverge  at  the  beginning  of  the  third  year.  The  freshmen  have 
a  course  of  fully  illustrated  experimental  lectures  upon  inorganic  chem- 
istry twice  a  week  throughout  the  year.  In  the  sophomore  class  one 
term  is  devoted  to  recitations  upon  theoretical  chemistry,  a  second  to 
the  outlines  of  organic  chemistry,  and  the  third  to  laboratory  exercises 
in  chemical  manipulation.  The  text  book  for  recitation  work  is  Greene's 
translation  of  Wurtz's  Elements  of  Chemistry,  and  there  are  three 
exercises  weekly.  At  the  beginning  of  the  junior  year  the  class  divides 
into  six  sections.  All  begin  the  study  of  analytical  chemistry  at  this 
point,  but  devote  very  different  amounts  of  time  to  the  work.  In  the 
two  engineering  courses  qualitative  analysis,  metallurgy,  determinative 
mineralogy,  and  blowpiping  are  studied.  Students  in  the  course  pre- 
paratory to  medical  studies  have  qualitative  analysis,  organic  chemistry, 
and  determinative  mineralogy  through  the  junior  year  5  and  in  the 
senior  class  they  take  up  quantitative  work,  toxicology,  and  physiologi- 
cal chemistry.  For  the  "  chemical  section  ^  the  whole  course  of  study 
from  the  beginning  is  as  follows,  the  same  amount  of  chemisti'y  in  the 
junior  and  senior  years  being  taken  also  by  the  section  in  geology  and 
mining: 

Freshman  year, — History,  English  composition,  French,  algebra,  geom- 
etry, trigonometry,  drawing,  German,  chemistry. 

Sophomore  year, — English,  German,  French,  spherical  trigonometry, 
descriptive  geometry,  differential  calculus,  drawing,  physics,  chemistry, 
geology. 

Junior  year, — Physics,  logic,  geology,  English,  organic  chemistry, 
chemical  manipulations,  qualitative  and  blowpipe  analysis,  chemical 
preparations,  introduction  to  quantitative  analysis,  descriptive  mineral- 
ogy, metallurgy,  assaying. 

Senior  year, —  History,  English  literature,  international  law,  Thomp- 
son's Social  Science  and  National  Economy,  compositions,  declamations, 
quantitative  analysis  (gravimetric  and  volumetric),  gas  analysis  (includ- 
ing the  construction  of  eudiometers),  organic  analysis,  water  analysis, 
detection  of  impurities  in  food  and  drink,  quantitative  blowpiping, 
chemical  preparations,  metallurgy,  determination  of  minerals  by  their 
physical  properties,  practice  in  agricultural  chemistry. 

A  post  graduate  course  of  study  has  been  arranged,  but  as  yet  no  reg- 
ular classes  have  been  organized.  Individual  post  graduate  students 
have  however  been  in  attendance  for  several  years  past,  working  upon 
gas  analysis,  mineral  analysis,  organic  research,  and  other  special  sub- 
jects. 

The  laboratories  are  exceptionally  fine  and  fully  equipped  for  all  fields 
of  chemical  instniction.  There  is  also  a  chemical  museum.  Since  1872 
about  twenty-five  original  investigations  have  been  published  by  Pro- 
fessors Genth,  Konig,  Sadtler,  and  Smith  in  various  scientific  journals. 

Chemistry  and  natural  philosophy  have  been  taught  in  a  limited  way 
in  this  university  for  nearly  a  hundred  and  twenty  years.    The  present 
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system  of  teaching  these  sciences  was  established  in  1872.  A  scientific 
society  has  been  organized  among  the  stadents,  and  meetings  are  held 
every  week  for  essays  and  discussions. 

WESTERN  UNI>^RS1TY  OF  PENNSYLVANIA,   AT  PITTSBURGH. 

Physios. —  P.  B.  de  Schweinitz,  instructor  in  mechanical  engineering^ 
physics,  and  astronomy.  In  the  preparatory  department  elementary 
physics  is  an  optional  study  for  one  term  of  ten  weeks,  and  the  course 
is  experimentally  illustrated.  In  the  university  courses  two  terms,  or 
half  a  year,  are  prescribed.  Atkinson's  Granot  is  the  text  book,  and  the 
daily  recitations  are  accompanied  by  experiments.  This  work  is  done 
in  the  junior  year  of  the  classical  course  and  in  the  second  or  sophomore 
year  of  the  scientific  and  engineering  courses.  There  is  as  yet  no  phys- 
ical laboratory  for  students. 

Chemistry. — Francis  G.  PhDlips,  professor  of  chemistry,  mineralogy, 
and  geology.  Lectures  and  recitations  in  general  chemistry  take  place 
daily  for  twenty  weeks,  with  Boscoe  as  the  text  book.  This  work  is 
obligatory  for  the  seniors  in  the  classical  course  and  for  the  janiors  in 
the  scientific  and  engineering  courses.  In  the  classical  course  the  seniors 
have  also  one  term  of  ten  weeks  in  laboratory  practice,  three  terms  be- 
ing prescribed  in  the  other  courses.  In  the  laboratory  both  qualitative 
and  quantitative  analysis,  blowpiping,  and  determinative  mineralogy 
are  taught.  There  are  laboratory  tables  for  ten  students  working  simul- 
taneously. At  the  date  of  reporting  there  were  three  post  graduate 
students  in  analytical  chemistry. 

LEUIOH  UNIVERSITY,  AT  SOUTH  BETHLEHEM. 

Physics. — Professor,  H.  W.  Harding.  In  the  classical  and  scientific 
courses  the  study  of  physics  extends  through  three  half  years,  being 
based  upon  Deschanel's  treatise,  with  lectures  and  laboratory  practice. 
In  the  first  junior  term,  twice  a  week,  the  portions  of  the  text  book  rela- 
tive to  mechanics  are  studied.  In  the  second  term,  five  times  a  week, 
galvanism,  acoustics,  and  light  are  taken  up.  In  the  first  half  of  the 
senior  year,  three  times  weekly,  heat,  meteorology,  the  barometric  meas- 
urement of  heights,  magnetism,  and  statical  electricity  are  discussed. 

In  the  technical  courses  the  same  amount  of  physics  is  studied  in  the 
first  freshman  and  both  sophomore  terms.  Later,  in  the  several  engi- 
neering courses,  instruction  is  given  in  applied  mechanics.  Students  in 
mechanical  engineering  also  devote  two  hours  a  week  through  the  first 
senior  term  to  thermodynamics.  Work  Iq  the  physical  laboratory  is  a 
part  of  the  prescribed  course.  Three  hours  of  laboratory  practice  are 
reckoned  equivalent  to  one  hour  of  attendance  in  the  lecture  or  recita- 
tion room. 

Chemistry. — Professor,  W.  H.  Chandler;  instructor,  E.  H.  S.  Bailey. 
Professor  Chandler  is  also  director  of  the  University  Library.  Two 
terms  of  instruction  in  chemistry  are  common  to  all  the  courses.    The 
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classical  and  general  scientific  students  have  lectares  and  recitations 
based  upon  Fownes's  text  book  three  times  a  week  in  the  second  junior 
term.  Through  the  second  half  of  the  senior  year  there  are  lectures  and 
laboratory  practice  in  qualitative  analysis,  three  times  weekly  in  the 
classical  course  and  five  times  a  week  in  the  scientific  course.  In  the 
technical  courses  the  same  work  is  done  during  the  second  freshman 
and  first  sophomore  terms.  Over  and  above  the  foregoing,  chemical 
instruction  is  given  in  the  several  technical  courses  as  follows : 

Course  in  mechanical  engineering :  Blowpipe  analysis,  lectures,  and 
laboratory  practice  once  a  week  for  one  term. 

Course  in  mining  and  metallurgy  of  four  and  a  half  years :  Blowpipe 
analysis  once  a  week  for  two  terms ;  Cooke's  Chemical  Philosophy  four 
and  three  times  a  week  for  two  terms,  respectively ;  quantitative  analysis 
two,  three,  and  seven  times  weekly  for  three  terms ;  assaying  once  a 
week  in  the  second  senior  term. 

Course  in  metallurgy :  Blowpipe  analysis  and  chemical  philosophy  as 
in  the  previous  course ;  assaying  in  the  second  sophomore  term ;  quan- 
titative analysis  three  times  a  week  for  one  term. 

In  all  of  these  courses  metallurgy  and  determinative  mineralogy,  which 
are  partly  chemical  studies,  play  important  parts. 

There  is  a  special  course  of  study  leading  to  the  degree  of  analytical 
chemist,  as  follows : 

Freshman  class. — First  t«rm:  Geometry,  completed  (4),  physics  (2), 
French  (3),  German  (4),  drawing  (2),  essays  and  declamations  (1).  Sec- 
ond term :  Algebra  (5),  chemistry  (3),  French  (3),  German  (2),  drawing 
(2),  essays  and  declamations  (1). 

Sophomore  class. — First  term:  Trigonometry,  mensuration,  and  ge- 
ometry (4),  chemistry,  qualitative  analysis  (5),  physics  (3),  French  or 
German  (3).  Second  term :  Calculus  (4),  descriptive  geometry  (3),  phys- 
ics (5),  assaying  (1),  essays  and  original  orations  (1),  blowpipe  analysis 
(1),  chemical  preparations  (1). 

Junior  class. —  First  term:  Chemical  philosophy  (4),  toxicology  (1), 
quantitative  analysis  (7),  crystallography  (2),  anatomy  and  physiology 
(1).  Second  term:  Chemical  philosophy  (4),  quantitative  analysis  {5)j 
metallurgy  (3),  mineralogy  (3). 

Senior  class. — First  term :  Organic  chemistry  (4),  quantitative  analysis 
(5),  descriptive  astronomy  (3),  psychology  (1),  English  literature  and  his- 
tory (2).  Second  term :  Applied  chemistxy  (3),  medical  chemistry  (1), 
agricultural  chemistry  (1),  geology  (2),  psychology  and  Christian  evi- 
dences (2),  preparation  of  theses. 

The  figuresinparenthesisindicate  the  numberof  hours  weekly  assigned 
to  each  subject  The  expense  for  chemicals  and  apparatus  averages  for 
each  student  under  sixty  dollars  a  year.    Special  students  are  received. 

The  laboratory  is  well  equipped,  and  there  is  a  good  collection  of 
chemical  specimens.  There  is  also  among  the  students  and  instructors 
an  organization  known  as  the  Chemical  and  Natural  History  Society  of 
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the  Lehigh  University.  This  society  has  maintained  several  coarses  of 
public  scientific  lectures.  Several  original  investigations  in  applied 
chemistry  and  mineral  chemistry  are  reported. 

PENNSYLVANIA  STATE  COLLEGE,  AT  GETTYSBURG. 

Alfred  Smith,  professor  of  chemistry  and  physics. 

Physios. — Taught  from  Deschanel's  treatise,  with  accompaniment  of 
the  usual  lecture  room  experiments.  In  the  classical  course  the  study 
is  begun  with  the  second  junior  term  and  continued  to  the  end  of  the 
second  term  of  the  senior  year.  In  the  scientific  and  agricultural  courses, 
the  beginning  is  made  at  the  same  time,  but  the  study  is  continued  un- 
til graduation.  It  is  the  intention  of  the  trustees  soon  to  establish  a 
separate  chair  of  physics  and  to  introduce  laboratory  practice  as  a  part 
of  the  regular  course  of  instruction,  obligatory  upon  all  students. 

Chemistry. — Taught  to  the  classical  students,  by  text  book  and  lect- 
ures, through  two  sophomore  terms.  In  the  scientific  and  agricultural 
courses,  chemistry  is  an  obligatory  study  throughout  the  course.  The 
.  following  instraction  is  given:  First,  a  course  of  lectures  on  chemical 
physics  and  general  chemistry.  Second,  two  courses  of  twenty-four  lect- 
ures each  upon  agricultural  and  industrial  chemistry.  Third,  labora- 
tory practice  in  qualitative  and  quantitative  analysis  and  blowpiping, 
sixty  weeks  of  ten  hours'  work  each  week.  Special  students  and  post 
graduate  students  do  extra  laboratory  work. 

The  laboratories  are  as  follows :  One  for  blowpipe  and  qualitative  analy- 
sis, accommodating  twenty-five  students;  one  for  quantitative  analysis, 
with  room  for  twenty  students;  a  private  laboratory  for  the  professor. 

These  studies  were  introduced  into  this  institution  by  its  first  presi- 
dent, Evan  Pngh,  in  1860.  Dr.  Pugh  was  a  graduate  of  G<)ttingen  and 
Heidelberg,  and  came  to  the  college  fresh  from  two  years  devoted  to 
original  investigation  in  the  laboratory  of  Messrs.  Lawes  and  Gilbert, 
at  Kothamstead,  England.  During  his  administration  the  scientific 
features  of  the  college  rapidly  developed  and  the  laboratories  were  filled 
with  students.  In  the  years  1862  to  1864  the  regular  students  in  labo- 
ratory practice  numbered  over  sixty,  while  from  fifteen  to  twenty  ad- 
vanced students  were  engaged  in  special  original  investigations.  After 
.  the  death  of  President  Pugh  in  April,  1864,  there  occurred  frequent  and 
radical  changes  in  the  policy  of  the  institution,  under  which  the  labo- 
ratories were  dismantled  of  their  appliances  and  the  rooms  were  given 
over  to  other  uses.  Special  students  ceased  to  attend ;  and  after  1866 
the  regular  students  in  laboratory  practice  were  in  classes  numbering 
less  than  a  dozen  members.  Between  1864  and  1877  there  were  four 
successive  professors  of  chemistry  and  physics  in  the  college.  The  pres- 
ent incumbent,  who  was  assistant  professor  under  Dr.  Pugh,  returned  to 
it  as  full  professor  in  August,  1877.  The  laboratory  appointments  are 
now  excellent  and  the  trustees  show  a  desire  to  encourage  the  depart- 
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ment.    At  the  date  of  reporting  there  were  eighteen  students  in  labora- 
tory practice,  an  increase  of  eleven  within  a  year. 

WASHINGTON  AND  JEFFERSON  COLLEGE,  AT  WASHINGTON. 

James  Adair  Lyon,  professor  of  physics  and  chemistry. 

Physics. — Prescribed,  three  hours  a  week,  through  one  junior  and  two 
senior  terms.    Text  book,  Atkinson's  Ganot. 

Chemistry, — Taught  to  the  junior  class  through  the  first  and  second 
terms,  three  hours  weekly.  Eoscoe  is  used  as  a  text  book,  but  is  en- 
larged upon  in  the  classroom.  Analytical  chemistry  is  an  elective 
study,  open  to  the  senior  class  from  September  to  April.  Four  hours  a 
week  are  assigned  to  laboratory  work,  although  this  time  is  frequently 
exceeded.  Eliot  and  Storer's  Qualitative  Analysis  is  used  as  a  text  book, 
but  more  work  is  done  than  is  there  laid  down. 

DELAWARE. 

DELAWARE  COLLEGE,   AT  NEWARK. 

Physics. — E.  D.  Porter,  professor  of  agriculture,  physics,  and  civil 
engineering.  Instruction  in  physics  is  confined  to  recitations,  with  cla^s 
experiments,  twice  a  week  through  the  junior  and  senior  years.  Text 
book,  Silliman. 

Chemistry. — T.  E.  Wolf,  professor  of  chemistry,  geology,  mineralogy, 
and  natural  history.  Dr.  Wolf  is  also  State  chemist  and  gives  much 
time  to  the  analysis  of  fertilizers.  Inorganic  chemistry  is  taught  from 
Eliot  and  Storer's  Manual,  with  supplementary  lectures,  three  times 
weekly.  Students  in  the  three  years'  scientific  course  take  this  subject 
throughout  their  middle  year,  the  seniors  in  other  courses  reciting  with 
them.  In  the  senior  year  the  scientific  students  take  up  organic  chem- 
istry, twice  a  week,  with  Eoscoe  for  a  textbook.  Laboratory  work  is 
also  begun  in  this  year,  and  two  afternoons  a  week  are  generally  de- 
voted to  it.  Qualitative  analysis  is  studied  with  Thorpe's  text  book. 
The  students  in  agriculture  also  get  agricultural  chemistry. 

There  are  good  facilities  for  instruction  in  quantitative  analysis,  but 
it  is  mainly  a  post  graduate  study  and  very  small  classes  take  it.  Lab- 
oratory work  is  not  required  of  either  classical  or  literary  students. 
Special  students  not  in  regular  college  classes  may  receive  instruction 
in  the  laboratory. 

MARYLAND. 

Eeports  were  received  from  St.  John's  College,  Loyola  College,  Wash- 
ington College,  Frederick  College,  Western  Maryland  College,  and  the 
institutions  described  below.  The  essential  facts  concerning  the  above 
named  colleges  will  be  found  in  the  statistical  tables. 

From  Rock  Hill  College  and  St.  Charles's  College  no  reports  were  re- 
ceived.   Their  catalogues  have,  however,  been  duly  consulted. 
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UNITED  STATES   NAVAL  ACADEMY,   AT  ANNAPOLIS. 

Physics. — Began  in  the  seeoiid  term  of  the  seooul  year,  with  recita- 
tions from  Balfoar  Stewart's  text  book  and  occasional  lectures,  three 
times  a  week,  for  four  months.  In  the  second  term  of  the  third  year^ 
Jenkin's  Electricity  and  Magnetism  is  taken  up  and  studied  three  hours 
a  week  during  four  months.  In  the  fourth  year  the  same  amount  of  time 
is  spent  upon  Stewart's  Heat.  Occasional  lectures  are  delivered  through- 
out the  course.  Every  lecture  is  taken  down  by  the  students,  and  the 
note  books  are  regularly  examined  and  marked.  The  course  is  exten- 
sively illustrated  by  problems. 

In  the  fourth  year  there  are  also  two  laboratory  electives,  one  in 
electricity,  three  hours  a  week,  for  four  months;  the  other  in  physical 
measurements,  six  hours  a  week  (three  two  hour  exercises),  for  the  same 
time.  There  is  a  finely  arranged  electrical  laboratory,  and  also  an  excel- 
lent laboratory  for  experiments  in  heat,  light,  and  sound. 

Chemistry. — Professor,  C.  E.  Munroe.  Required  in  the  first  term  of 
the  third  year.  Eliot  and  Storer's  Manual  is  studied,  and  there  is  one 
lecture,  one  recitation,  and  one  laboratory  exercise  each  week  for  four 
months. 

The  foregoing  is  the  course  for  cadet  midshipmen.  The  course  for 
cadet  engineers  is  the  same,  except  that  these  students  have  for  twenty- 
three  weeks  five  hours  each  Saturday  in  the  chemical  laboratory,  and 
for  eighteen  weeks  three  exercises  a  week  of  two  hours  each  in  labora- 
tory practice,  either  physical  or  chemical,  as  they  may  elect.  If  they 
take  chemistry  during  the  two  hundred  and  twenty-three  hours,  they 
get  through  a  course  in  qualitative  analysis,  a  course  in  the  quantita- 
tive analysis  of  ores,  steel,  iron,  alloys,  and  paints,  and  a  short  course 
in  mineralogy  and  metallurgy.  If  in  the  elective  they  take  physics, 
they  have  a  course  of  measurements  in  heat  or  electricity,  and  get  only 
the  Saturday  work  in  qualitative  analysis  and  blowpiping. 

The  course  in  natural  philosophy  began  here  in  1845  and  included 
mechanics,  optics,  electricity,  magnetism,  and  chemistry.  Xo  consider- 
able appropriation  for  apparatus  was  made  until  1850.  The  chemical 
laboratory  was  finished  in  1875.  The  physical  laboratory  is  but  just 
completed.  Previous  to  1875  a  small  laboratory  capable  of  accommodat- 
ing ten  students  was  used  for  both  chemical  and  physical  work.  The 
new  large  chemical  laboratory  can  accommodate  one  hundred  students 
working  in  two  divisions  alternately,  and  there  is  besides  a  smaller  labo- 
ratory for  quantitative  analysis. 

Original  researches  have  been  published  from  these  laboratories  as 
follows:  By  Ensign  A.  A.  Michelson,  "Experimental  determination 
of  the  velocity  of  light;''  by  Prof.  C.  E.  Munroe,  ''The  estimation  of 
manganese  as  pyrophosphate,"  "  The  production  of  distilled  water  from 

service  steam,"  and  an  "Analysis  of  the  service  water  of  Annapolis." 
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Torpedo  Station^  at  Newport,  R,  L 

Hero  there  is  a  special  course  of  instraction  for  naval  officers  who 
have  seen  several  years'  service  and  who  are  believed  to  be  fitted  for 
the  work.  It  lasts  for  three  months,  four  hoars  a  day,  five  days  in  the 
week.  Professor  Moses  G.  Farmer  has  charge  of  electricity  and  Pro- 
fessor W.  K  Hill  of  chemistry.  The  coarse  is  as  follows:  Twenty-seven 
lectures  on  electricity  and  four  hours  a  week  of  practical  work,  fifteen 
lectures  on  chemistry,  ten  lectures  on  explosives,  twenty-five  lectures 
on  torpedoes  and  twenty-eight  hours  of  practical  work,  four  hours  a 
week  of  lectures  and  practical  work  in  fuse  making.  (See  Report  of  the 
Secretary  of  the  Navy  for  1878.) 

Since  the  Xaval  Academy  is  an  institution  different  in  kind  and  in 
special  purpose  from  any  of  the  other  schools  which  we  have  to  consider, 
a  few  words  just  here  may  not  be  out  of  place  concerning  the  usefulness 
of  science  to  a  naval  officer.  It  was  not  until  years  after  the  establish- 
ment of  the  Academy  that  physics  and  chemistry  were  added  to  the 
coarse  of  study;  and  althoagh,  throagh  force  of  circamstances,  these 
branches  have  brought  themselves  more  and  more  into  prominence, 
there  is  yet  in  the  minds  of  many  naval  officers  only  a  vague  idea  of 
their  value  and  in  some  cases  even  a  strenuous  opposition  to  their 
growth  in  the  academic  curriculum.  These  studies  are  also  opposed  by 
those  who  regard  a  man's  attainments  in  mathematics  as  a  true  measure 
of  his  ability,  and  who  consequently  look  with  contempt  upon  natural 
science  except  when  it  admits  of  mathematical  discussion.  It  would  be 
easy  to  point  out  the  fallacies  which  underlie  these  sources  of  opposi- 
tion, but  such  an  argument  is  outside  the  scope  of  this  report.  The  pur- 
pose of  the  writer  is,  not  to  show  the  relative  value  of  the  studies  in  qaes- 
tion  with  reference  to  other  studies,  but  their  actual  utility  to  the  naval 
officer. 

The  commanding  officer  of  a  ship  is  the  ruler  of  a  community,  the 
head  of  a  household.  Within  the  narrow  walls  of  a  vessel  inclosing 
hundreds  of  men  are  contained  all  their  food  and  water,  all  their  cloth- 
ing, and  all  the  materials  for  the  pursuit  of  their  various  callings.  There 
the  men  eat  and  there  they  throw  off  their  effete  material,  and  the  care 
of  all  depends  upon  the  commander.  He  is  responsible  for  the  purity 
of  their  food  and  for  the  hygienic  condition  of  their  surroundings.  Surely 
a  familiarity  with  the  results  of  modern  scientific  investigations  cannot 
but  be  useful  to  him.  Again,  the  instruments  upon  which  he  depends 
for  his  safety,  the  sextant,  the  compass,  the  chronometer,  and  the  barom- 
eter, are  purely  physical  instruments,  and  a  knowledge  of  the  principles 
which  their  construction  and  use  involve  must  be  of  as  great  value  to 
him  as  an  acquaintance  with  the  way  in  which  the  formulae  and  the 
tables  that  he  employs  in  his  calculations  were  deduced.  If  we  con  • 
sider  the  armament,  we  find  that  here  again  the  progress  of  modern 
science  is  such  that  the  intelligent  officer  must  become  familiar  with 
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her  results.  Improvements  in  the  gitn  and  in  the  torpedo  can  only  be 
effected  rationally  by  the  scientific  officer,  and  without  a  knowledge  of 
chemical  science  the  new  explosives  cannot  be  comprehended,  or  even 
nsed  without  great  danger. 

Furthermore,  naval  officers  are  at  different  times  on  duty  in  the  Naval 
Observatory,  as  observers,  rating  chronometers,  or  correcting  compasses. 
At  the  Hydrographic  Office  they  compile  and  compare  thermometrical, 
barometrical,  and  hydrometrical  observations  and  observations  on  the 
winds,  tides,  and  currents.  They  take  the  records  of  soundings  and  of 
surveys,  and  make  charts  of  the  ocean,  bottom  and  surface,  for  the 
whole  world.  They  are  attached  to  the  Coast  Survey",  doing  all  the  va- 
rieties of  work  in  which  the  survey  is  engaged ;  to  the  Bureau  of  Steam 
Engineering,  designing  the  machinery  for  our  ships;  to  gun  foundries, 
superintending  the  construction  of  ordnance ;  to  gunpowder  mills,  su- 
pervising the  manufacture  of  powder.  They  are  detailed  in  boards  to 
inspect  food,  fuel,  materials,  and  clothing.  In  every  one  of  these  occu- 
pations a  knowledge  of  either  physical  or  chemical  science  is  advanta- 
geous and  in  some  cases  absolutely  necessary. 

JOHNS  HOPKINS  UNIVERSITY,   AT  BALTIMORB. 

Physics. —  Professor  H.  A.  Eowland  and  Associate  Professor  C.  S.  Hast- 
ings, assisted  by  several  fellows.  During  the  academic  year  187S-'79y 
the  following  classes  were  in  operation :  General  physics,  two  experi- 
mental lectures  and  three  recitations  weekly  throughout  the  year.  Dr. 
Hastings ;  thermodynamics,  thirty  mathematical  lectures  and  ten  reci- 
tations. Professor  Rowland ;  electricity  and  magnetism,  eighty  mathe- 
matical lectures  and  twenty-seven  recitations,  Professor  Eowland; 
spherical  harmonics,  ten  mathematical  lectures.  Dr.  Thomas  Craig; 
theoretical  dynamics,  fifteen  mathematical  lectures.  Dr.  Craig ;  hydro- 
dynamics, twenty-four  mathematical  lectures,  Dr.  Craig;  theory  of  the 
telescope,  four  lectures  to  astronomers  and  mathematicians,  Dr.  Hast- 
ings ;  laboratory  work  for  special  students,  five  times  a  week  throughout 
the  year.  Professor  Eowland ;  laboratory  work,  Saturday  class  for  ad- 
vanced students,  once  a  week  throughout  the  year.  Professor  Hastings ; 
laboratory  work,  Saturday  class  in  general  physics,  once  a  week  through- 
out the  year.  Dr.  Hastings ;  reading  and  discussion  of  current  physical 
journals,  once  weekly  through  the  year.  The  fellows  and  advanced 
students  were  also  engaged  in  researches  under  the  direction  of  Pro- 
fessor Eowland. 

The  physical  laboratory  is  finely  equipped  and  contains  some  of  the 
rarest  and  most  valuable  instruments  of  precision.  A  list  of  the  latter, 
not  including  apparatus  for  mere  demonstration,  is  given  in  the  fourth 
annual  report  of  the  university.  The  same  document  also  contains  a 
catalogue  of  the  scientific  papers  and  researches  thus  far  published 
from  the  institution. 

Chemistry. — Professor,  Ira  Eemsen;  associate  professor,  H.N.Morse; 
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assistant,  L.  B.  Hall,  and  several  fellows.  Professor  J.  W.  Mallet,  of 
the  University  of  Virginia,  lectures  upon  technological  chemistry. 
During  the  academic  year  1878-'79,  the  following  courses  of  instruction 
in  chemistry  were  given :  General  chemistry,  four  lectures  by  Professor 
Bemsen  and  two  examinations  by  Dr.  Morse,  weekly,  first  half  year  • 
general  chemistry  continued,  four  lectures  and  two  examinations  weekly, 
second  half  year.  Dr.  Morse ;  laboratory  work,  four  to  eight  hours  daily, 
through  the  year.  Professor  Eemsen  and  Dr.  Morse ;  organic  chemistry, 
four  lectures  weekly,  second  half  year.  Professor  Kemsen ;  analytical 
chemistry,  once  weekly,  through  the  year.  Dr.  Morse  5  history  of  chem- 
istry, twelve  lectures,  Professor  Eemsen  5  waste  products  of  chemical 
manafacture,  twenty  lectures,  Professor  Mallet;  history  of  the  chief 
branches  of  chemical  industry,  twenty  lectures.  Professor  Mallet ;  read- 
ing and  discussion  of  current  chemical  journals,  twice  weekly,  through 
the  year. 

The  fellows  and  advanced  students  have  also  been  engaged  in  carry- 
ing out  investigations  under  Professor  Eemsen.  A  list  of  the  researches 
thus  far  published  is  given  in  the  fourth  annual  report  of  the  university. 
Professor  Eemsen  also  edits,  with  the  assistance  of  several  other  chem- 
ists, the  American  Chemical  Journal. 

The  general  character  of  the  chemical  work  at  this  university  may  be 
described  thus :  Chemistry  is  taaght  for  two  purposes :  first,  as  part  of 
a  general  training ;  second,  as  a  specialty.  The  students  who  are  not 
specialists  may  study  the  science  in  question  either  for  a  year  or  for  a 
year  and  three-quarters.  The  lectures  extend  through  a  year  and  a 
half,  and  they  are  accompanied  by  frequent  oral  and  written  examina- 
tions. The  laboratory  work  occupies  a  year,  with  four  hours  of  practice 
daily.  The  shortest  course  which  is  permitted  consists  of  a  year's 
lectures  and  a  half  year  of  laboratory  work.  The  larger  of  the  two 
courses  above  referred  to  serves  as  an  introduction  to  the  regular  course 
of  the  specialist. 

The  student  having  been  familiarized  in  the  introductory  courses  with 
the  general  principles  of  chemistry,  the  reactions  of  chemical  substances, 
and  the  leading  methods  used  in  qualitative  and  quantitative  analysis^ 
is  now  required  to  apply  his  knowledge  in  the  making  of  difficult 
analyses  and  in  the  preparation  of  bodies  involving  the  use  of  the  most 
complicated  processes.  He  is  finally  required  to  prepare  a  number  of  the 
typical  compounds  of  carbon ;  and  last  of  all  a  subject  is  given  him  the 
working  out  of  which  will  introduce  him  to  the  method  of  conducting  an 
original  investigation.  At  the  completion  of  this  course,  which  occupies 
after  the  preliminary"  course  about  two  years,  the  student  may  present 
himself,  under  certain  prescribed  conditions,  for  the  degree  of  A.  M.  or 
pn.  D. 

Research  is  regarded  as  a  very  important  part  of  every  complete 
course  in  chemistry.  Tlie  teaching  is  so  directed  that  every  student 
must  necessarily  recognize  it«  importance.    Constant  reference  is  made 
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to  sources  of  informatioii,  so  that  familiarity  with  the  literature  of 
chemistry  is  the  first  result,  and  from  this  comes  a  clearer  notion  in  the 
student's  mind  of  the  way  in  which  the  different  subjects  have  been 
built  up. 

Yer^"^  few  text  books  are  used  in  the  classroom,  but  various  works 
upon  chemistry  are  recommended  for  general  reading.  There  is,  how- 
ever, a  short  time  given  to  recitations  from  liemsen's  f' Theoretical 
Chemistry."  Galloway  and  Classen  are  used  almost  entirely  as  guides 
in  the  laboratory,  although  the  larger  books  are  constantly  employed  for 
reference. 

MARYLAND  AGRICULTURAL  COLLEGE,   AT  COLLEGE  STATION. 

PhyHcs. — E.  E.  Nelson,  professor  of  physics  and  applied  mathematics. 
Taught  in  the  freshman  and  sophomore  years.  The  text  books  are  Nor- 
ton's Philosophy,  Todhunter's  Mechanics,  and  Bartlett's  Acoustics  and 
Optics.  Lectures  are  delivered  in  addition  to  the  text  book  work.  The 
seniors  have  a  course  in  Eankine's  Applied  Mechanics. 

Chemistry, — W.  D.  Morgan,  professor  of  chemistry  and  natural  his- 
tory. The  freshmen  have  recitations  and  lectures  upon  general  chem- 
istry, both  inorganic  and  organic.  In  the  subsequent  years  of  the  course 
instruction  is  furnished  in  qualitative  and  quantitative  analysis,  blow- 
piping,  assaying,  photography,  toxicology,  and  agricultural  chemistry. 
There  is  a  well  arranged  laboratory ;  and  a  gold  badge  representing 
a  chemical  implement  is  awarded  as  a  prize  for  the  best  quantitative 
analysis  by  a  member  of  the  sophomore  class.  No  research  work  is 
reported.  Neither  returns  nor  catalogue  specify  exactly  how  much 
chemistry  is  required  for  graduation  nor  how  much  time  is  assigned 
to  the  several  branches  of  the  subject. 

DISTRICT  OF  COLUMBIA. 
GEORGETOWN  UNlVKRSmT. 

Physics. — The  graduating  class  study  Atkinson's  Ganot,  six  hours 
weekly,  throughout  the  year.  Lectures,  with  experiments  by  the  pro- 
fessor, are  given  five  days  in  the  week.  On  Saturday  there  are  two  half 
hour  lectures  by  students,  with  repetition  of  the  experiments.  Prob- 
lems have  not  lately  been  assigned  to  students,  but  probably  will  be  in 
the  future. 

Chemistry. — Begun  in  the  sophomore  year.  One  year  is  devoted  to 
inorganic  chemistry,  and  a  second  to  organic  chemistry  and  analysis. 
Laboratory  practice  is  obligatory  upon  all  students. 

Physics  was  a  part  of  the  regular  course  in  this  institution  as  early 
as  1817.  In  1834  chemistry  was  introduced,  but  was  confined  to  the 
senior  class.  In  1873  it  was  brought  forward  to  the  place  which  it  now 
occupies.    Special  prizes  for  excellence  are  awarded  in  both  subjects. 
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COLUMBIAN  UXIVKRSITV  AND  HOWARD  UNIVERSITY. 

The  work  done  in  chemistry  and  physics  at  these  institutions  is  suffi- 
ciently described  in  the  statistical  tables.  The  former  has  the  more 
advanced  classes  and  offers  facilities  for  optional  laboratory  practice. 

NATIONAL  DEAF-MUTE  COLLEGE. 

Professor  J.  C.  Gordon  has  charge  of  both  chemistry  and  physics. 

Physics. — Studied  from  an  elementary  text  book  two  terms  of  the  pre- 
paratory year,  and  also  from  Snell's  Olmsted  one  junior  term.  The 
juniors  also  give  one  term  to  mechanics,  using  the  same  author.  The 
apparatus  in  the  laboratory  affords  the  means  of  illustrating  the  prin- 
cipal phenomena,  and  students  are  expected  to  make  the  experiments 
themselves  as  far  as  possible. 

Chemistry. — The  sophomores  memorize  an  elementary  text  book  in 
order  to  gain  a  knowledge  of  the  principles,  theories,  symbols,  and  no- 
menclature of  the  subject.  This  work  is  accompanied  or  followed  by 
illustrative  experiments,  which  include  the  course  recommended  by 
Frankland. 

The  juniors  are  required  to  do  laboratory  work,  following  the  sylla- 
bus prescribed  for  the  elementary  stage  in  the  English  examinations  at 
South  Kensington.  Eliot  and  Storer's  text  book  in  qualitative  analysis 
is  taken  up  in  the  last  term  of  the  year.  The  students  take  notes  of 
the  work  performed  and  submit  monthly  reports.  The  laboratory  is 
fitted  up  with  the  necessary  apparatus,  instruments,  chemicals,  and 
books  of  reference. 

VIRGINIA. 

In  addition  to  the  institutions  described  in  the  text,  reports  were  re- 
ceived from  Bandolph  Macon  College  and  Emory  and  Henry  College. 

Xo  returns  were  sent  in  by  Hampden  Sidney  College,  Eichmond  Col- 
lege, Roanoke  College,  the  College  of  William  and  Mary,  the  ITewmar- 
ket  Polytechnic  Institute,  or  the  Virginia  Agricultural  and  Mechanical 
College.  The  catalogues  of  some  of  these  institutions,  however,  have 
been  consulted  in  making  up  the  statistical  tables. 

UNIVERSITY  OF   VIRGINIA,  AT  CUARLOTIESVILLE. 

Physics, —  Professor  F.  H.  Smith.  There  are  two  courses  of  lectures, 
each  extending  through  the  session  of  nine  months,  unbroken  by  vaca- 
tion. One  course,  of  three  lectures  a  week,  each  an  hour  and  a  half 
long,  is  devoted  to  general  physics,  discussed  and  illustrated  experi- 
mentally and  with  the  aid  of  the  simpler  mathematics.  The  other  course, 
of  three  lectures  a  week,  each  an  hour  in  length,  is  devoted  to  mechan- 
ics and  astronomy,  studied  with  the  aid  of  the  higher  mathematics. 

At  the  beginning  of  each  lecture  the  professor  questions  the  class 
on  the  subject  of  the  preceding  lecture.  He  thus  occupies  about  one- 
third  of  the  time  and  addresses  the  students  upon  new  matter  during 
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the  remaining  two-thirds.  It  can  scarcely  be  said  that  text  books  are 
used  as  such,  the  books  so  designated  being  rather  employed  for  fre- 
quent reference,  as  others  for  occasional  consultation,  while  the  per- 
sonal oral  teaching  of  the  professor  is  the  principal  basis  of  the  course. 

The  laboratory  teaching  in  physics  is  both  theoretical  and  practical. 
On  the  theoretical  side,  instruction  is  given  in  the  redaction  of  observa- 
tions, the  graphical  representation  of  results,  interpolation^  and  so  on. 
The  practical  work  embraces  physical  manipulation,  measurements  with 
instruments  of  precision,  the  investigation  of  physical  laws,  &c. 

When  sufficiently  advanced,  students  are  encouraged  to  take  up  simple 
questions  requiring  original  research.  The  teaching  is  oral  and  informal, 
with  frequent  personal  aid  from  the  professor  and  reference  to  any  books 
that  may  be  needed.  The  time  occupied  is  practically  limited  only  by 
the  demands  ui>on  the  student  arising  from  his  work  in  other  depart- 
ments of  the  university. 

In  former  years  physics  has  been  taught  in  the  University  of  Virginia 
by  the  following  professors :  Charles  Bonnycastle,  R.  M.  Patterson,  and 
William  B.  Rogers. 

Chemistry. — Professor  J.  W.  Mallet.  Adjunct  Professor  F.  P.  Dan- 
nington  has  the  immediate  charge  of  the  laboratory  work. 

There  are  two  main  courses  of  lectures,  each  course  of  three  lectures 
a  week  for  nine  months.  Each  lecture  is  an  hour  and  a  half  long.  One 
course  is  devoted  to  general  or  scientific  chemistry,  illustrated  experi- 
mentally. The  other  course  is  upon  industrial  or  applied  chemistry,  and 
is  illustrated  by  models,  diagrams,  experiments,  and  so  on.  There  is 
also  a  short  course  of  lectures,  three  weekly  for  about  six  weeks,  on  agri- 
cultural chemistry. 

The  time  occupied  at  each  exercise  in  questioning  the  class  upon  the 
subject  of  the  preceding  lecture  is  about  one-third  of  the  whole.  In 
the  class  of  general  chemistry  it  has  for  several  years  been  the  prac- 
tice to  concentrate  all  the  questioning  upon  one  day  in  the  week  (thus 
preserving  the  correct  proportion  of  time)  and  on  this  occasion  to  en- 
courage the  asking  of  questions  by  the  students,  and,  as  far  as  possible, 
to  review  in  a  conversational  way,  as  in  the  discussions  of  a  scientific 
society,  the  subjects  last  brought  forward  in  the  formal  lectures.  No 
lessons  in  text  books  are  ever  assigned ;  but  the  students  are  expected 
to  read  a  good  elementary  treatise  parallel  to  the  lectures,  and  are  ad- 
vised to  refer  to  more  extended  works  at  their  disposal  in  the  library. 
The  meaning  and  practical  use  of  formulte  are  often  called  forj  and 
stoichiometrical  problems  are  from  time  to  time  given  out  to  the  class. 

In  the  laboratory,  occupying  a  specially  built  brick  building  capable 
of  accommodating  fifty  students,  there  are  two  principal  classes  in  ana- 
l^'tical  chemistry.  Each  class  continues  through  the  entire  session 
of  nine  months.  To  one  class  is  given  a  course  in  chemical  manipula- 
tion and  qualitative  analysis,  of  two  lessons  a  week,  each  of  three  or 
four  hours'  duration.    The  student  has  permission  to  occupy  a  longer 
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• 

time  afterwards  by  himself,  if  he  chooses  to  do  so.  The  other  class  has 
a  fall  coarse  in  qaalitative  aad  qoaatitative  aaalysis,  stadents  in  which 
are  free  to  work  in  the  laboratory  six  days  in  the  week,  from  9  A.  m.  to 
5  or  6  P.  M. 

The  laboratory  instraction  is  personal,  under  the  immediate  charge 
of  the  adjanct  professor  of  analytical  chemistry  and  the  general  snper- 
visioQ  of  the  professor.  Stadents  are  strongly  arged  to  undertake  orig- 
inal research;  the  chief  difficulty  in  the  way  of  this  being,  here  as  else- 
where, the  short  time  for  which  reasonably  advanced  pupils  can  gener- 
ally be  induced  to  remain,  in  the  face  of  the  temptations  held  out  for 
active  employment  in  society.  The  attempt  is  made,  however,  even 
with  beginners,  to  show  that  the  best  answer  to  a  doubt  as  to  matter  of 
fact  may  be  obtained  by  direct  experiment  rather  than  by  mere  refer- 
ence to  authority;  and  simple  bits  of  original  investigation  are  easily 
devised,  which  may  at  least  do  the  student  good  by  teaching  him  what 
such  work  means.  The  fruit  of  this  policy  may  be  seen  in  the  consider- 
able number  of  original  memoirs  which  have  been  published  from  this 
laboratory. 

In  addition  to  the  foregoing  there  is  a  short  course  for  medical  students 
in  the  clinical  applications  of  practical  chemistry.  The  laboratory  is 
also  open  to  students  for  special  work,  such  as  assaying,  technological 
research,  &c. 

It  is  to  be  remarked  that  absolute  freedom  of  choice  as  to  the  studies 
to  be  pursued  has  always  been  allowed  to  every  matriculate  at  the 
University  of  Virginia  since  its  foundation.  Hence  it  is  not  easy  to 
describe  its  system  of  instruction  in  terms  readily  comparable  with  those 
commonly  used  as  to  other  institutions  of  learning  where  prescribed 
courses  of  combined  or  successive  studies  are  laid  down.  Independent 
diplomas  are  given  for  the  satisfactory  completion  of  particular  subjects; 
and  such  may  be  obtained  by  the  student  in  either  the  lectures  or  the 
laboratory  work  of  either  physics  or  chemistry.  The  requirement  for 
the  acquisition  of  such  a  diploma  is  the  passing,  with  a  fixed  standard 
of  merit,  two  exatainations;  written  for  the  lecture  course,  practical  for 
laboratory  work,  the  one  near  the  middle,  the  other  at  the  end  of  a  ses- 
sion. The  time  occupied  by  a  written  examination  is  about  seven  or 
eight  hours,  but  in  one  of  practical  character  may  extend  over  several 
days. 

Former  teachers  of  chemistry  have  been  as  follows:  Professor  John  P. 
Emmet,  Professor  Robert  E.  Rogers,  Professor  J.  Lawrence  Smith,  Pro- 
fessor S.  Maupin,  Assistant  Instructor  D.  K.  Tuttle. 

WASHINGTON  AND  LEE  UNIVERSITY,  AT  LEXINGTON. 

Physics. — Harry  Estill,  professor  of  natural  philosophy  and  acting 
professor  of  applied  mathematics.  Required  for  the  degrees  of  b.  s.,  m. 
A.,  or  0.  E.  Elective  for  the  degrees  of  b.  p.  or  A.  b.  The  study  is  dis- 
tributed between  two  classes,  the  junior  and  the  senior,  each  of  which 
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meets  the  professor  five  times  a  week.  In  the  jaoior  class  the  work  for 
the  first  half  session  is  confined  to  recitations  with  experimental  illns* 
trations.  Text  book,  Balfour  Stewart  Daring  the  second  half  session 
the  professor  dispenses  with  a  text;  and,  confining  himself  to  some  special 
branch  of  his  snbject,  develops  it  by  lectures  and  experiments  as  fieu*  as 
possible.  The  junior  class  is  expected  to  be  a  class  of  experimenters,  in 
whose  labors  the  professor  will  assist. 

The  senior  class  must  understand  the  ordinary  processes  of  mathe- 
matics. For  the  first  term  Bartlett's  Analytical  Mechanics  is  studied. 
The  mechanical  theory  of  heat,  the  undulatory  theory  of  light,  or  some 
similar  subject  will  be  investigated  daring  the  second  term. 

The  apparatus  is  extensive  and  new,  having  been  constructed  at  Paris 
under  the  special  direction  of  the  professor. 

Chemistry. — J.  L.  Campbell,  professor  of  chemistry,  mineralogy,  and 
geology.  The  chair  was  specially  endowed,  in  1826,  with  the  sum  of 
$40,000,  given  by  John  Robinson.  Chemistry  is  required  or  elective  for 
the  various  degrees  precisely  like  physics.  The  course  of  instruction 
embraces  chemical  physics;  theoretical,  inorganic,  organic,  and  physi- 
ological chemistry;  lectures  upon  agriculture;  and  the  history  of  the 
origin  and  development  of  chemical  science.  Text  books,  Boscoe  and 
Fownes.  The  class  meets  the  professor  in  the  laboratory  six  times  a 
week  for  recitations  and  lectures.  The  latter  are  elaborately  illus- 
trated by  experiments.  The  recitations  are  both  written  and  oral,  and 
problems  are  firequently  assigned.  Exercises  in  laboratory  work  will  be 
given  hereafter. 

A  prize  medal  is  given  for  proficiency  in  natural  philosophy,  chemis- 
try, and  applied  mathematics. 

VIRGINIA  MILITARY  IX8TITUTE,   AT  LEXINGTON. 

Physios. — The  report  merely  states  that  instruction  is  given  by  reci- 
tations and  lectures,  chiefly  by  text  book. 

Chemistry. — Professor,  M.  B.  Hardin,  with  an  adjunct  and  one  or 
two  assistants,  according  to  the  number  of  students'.  In  the  regular 
academic  course,  chemistry  is  begun,  as  a  required  study,  in  the  third 
year.  The  subjects  taken  up  are  general  descriptive  chemistry,  both 
inorganic  and  organic;  chemical  philosophy;  and  laboratory  practice. 
The  latter  embraces  preparative  work,  blowpipe  analysis,  Bunsen^s 
flame  reactions,  and  elementary  qualitative  analysis.  Two  hours  every 
other  day  are  given  to  laboratory  work  throughout  the  year.  The  fWl 
course  is  required  of  all  students.  Occasional  lectures  are  also  given 
ux)on  the  applications  of  chemistry  to  agriculture,  manufactures,  &c. 
Textbooks,  Eoscoe  and  the  "  Owens  College  Junior  Course." 

In  addition  to  the  foregoing  there  is  a  special  course  in  chemistry,  em- 
bracing both  qualitative  and  quantitative  analysis  and  assaying.  The 
laboratory  is  fitted  up  to  accommodate  seventy  students. 

The  present  system  of  chemical  instruction  began  in  1858 ;  previously 
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the  teaching  was  chiefly  by  lectures.  Several  investigations  are  re- 
l)orted,  mostly  analyses  of  mineral  springs,  waters,  ores,  Virginia  plas- 
ter, &c. ;  also,  two  papers  entitled  as  follows  :  '<  On  certain  flame  reac- 
tions of  silver." — Proc.  Am.  Ohem.  Soc,  May  3,  1877.  "  On  the  de- 
termination of  calcium  as  carbonate  after  precipitation  as  oxalate." — 
Same  journal,  July  11, 1878. 

WEST    VIRGINIA. 

A  report  was  received  from  West  Virginia  GoUege,  at  Flemington. 
Only  elementary  work  in  chemistry  and  physics  is  done  here,  and  it  is 
sufficiently  described  in  the  statistical  tables. 

BETHANY  COLLEGE,  AT  BETHANY, 

J.  F.  Eastwood,  professor  of  natural  sciences. 

Physics. — Bequired  in  the  classical  course  during  the  first  half  of  the 
senior  year.  In  the  scientific  course  it  is  studied  through  the  second 
junior  and  first  senior  terms,  with  practical  physics  in  the  second  senior 
term.    Text  book,  Ganot. 

A  physical  laboratory  has  been  fitted  up,  and  a  special  course  is  given 
in  experimental  philosophy  for  the  benefit  of  teachers  wishing  such 
instruction.  The  course  occupies  from  six  to  ten  weeks,  and  for  it  a 
fee  of  twenty -five  dollars  is  charged.  It  embraces  the  verification 
and  illustrdtion  of  physical  laws  and  covers  the  physical  and  chemical 
properties  of  matter,  sound,  light,  heat,  electricity,  magnetism,  and  the 
conservation  and  correlation  of  forces.  Each  student  performs  all  the 
experiments  himself,  and  keeps  a  record  describing  minutely  the  work 
done  and  explaining  the  phenomena  observed.  On  completing  the 
course  he  is  examined ;  and  if  proficient  he  may  receive  a  certificate  of 
proficiency  upon  payment  of  two  dollars. 

Chemistry. — In  the  classical  course  Eliot  and  Storer's  text  book  is 
studied  during  the  second  junior  term.  In  the  scientific  course,  during 
the  same  term,  Koscoe  is  used,  and  laboratory  practice  is  required 
through  the  first  half  of  the  senior  year.  The  latter  consists  of  four 
months  in  qualitative  analysis  and  about  one  month  in  quantitative 
analysis,  one  hour  daily.  Courses  in  toxicology  and  urine  analysis  are 
provided,  but  are  not  required  in  the  regular  curriculum. 

There  is  also  a  special  course  in  practical  chemistry,  for  which  a  cer- 
tificate is  given.  It  is,  briefly,  as  follows:  (1)  Qualitative  analysis,  the 
examination  of  a  hundred  substances;  (2)  mineralogy,  the  determina- 
tion of  a  hundred  minerals  with  theblowpipe;  (3)  quantitative  analysis; 
(4)  assaying;  (5)  pharmacy,  the  preparation  of  medicinal  agents — acid- 
imetry  and  alkalimetry.  The  course  in  qualitative  analysis  must  pre- 
cede any  of  the  others.  After  it  a  student  may  take  one  or  all  of  the 
remaining  branches,  and  his  certificate  will  indicate  the  character  of 
the  work  done.    The  cost  of  qualitative  analysis  will  be  about  twenty- 
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four  dollars,  and  of  mineralogy,  ten  dollars.  For  the  other  branches 
the  charge  is  proportional  to  the  amount  of  materials  used.  'So  orig- 
inal researches  are  rei>orted. 

WEST  VIRGINIA  UJNIVERSITT,  AT  MOROANTOWN. 

This  institution  failed  to  report.  Its  catalogue,  however,  indicates 
the  usual  amount  of  work  in  chemistry  and  physics  in  all  courses,  with 
two  terms  of  analytical  chemistry  and  two  terms  of  analytical  mechanics 
in  the  scientific  course  additional. 

NORTH  CAROLINA. 

Besides  the  institutions  described  below,  Eutherford  College  and 
Xorth  Carolina  College  reported.    See  the  statistical  tables. 

Biddle  University,  Wake  Forest  College,  and  Weaverville  College 
neglected  to  report 

UNIVERSITY  OP  NORTH  CAROLINA^  AT  CHAPEL  HILL. 

Physics. — Professor  E.  H.  Graves.  Professor  Graves  also  teaches  an- 
alytical geometry  and  calculus.  Physics  is  required  of  all  candidates 
for  degrees,  three  times  a  week,  during  the  junior  year.  Mechanics  and 
astronomy  occupy  between  them  the  same  amount  of  time  in  the 
senior  year.  Text  books,  Deschanel,  and  Todhunter's  Mechanics  for 
Beginners. 

Chemistry. — Professor  A.  F.  Eedd.  Eequired  in  the  junior  year  of 
the  classical  and  philosophical  courses,  elective  during  the  senior  year. 
In  the  scientific  course  it  is  required  through  the  sophomore  and  junior 
classes.  A  gold  medal  is  given  to  the  most  successful  student  of 
chemistry. 

The  first  year  in  chemistry  is  divided  into  two  courses,  a  lecture  course 
and  a  laboratory  course.  In  the  former  the  class  meets  the  professor 
three  times  a  week  throughout  the  scholastic  year,  to  study  chemical 
physics,  chemical  philosophy,  and  general  chemistry,  inorganic  and 
organic.  The  instruction  is  given  by  text  books  and  by  lectures,  with 
numerous  experiments.  Text  books,  Fownes  and  Eoscoe.  In  the  labo- 
ratory course  the  students  spend  six  hours  a  week  with  the  professor 
throughout  the  scholastic  year,  working  upon  qualitative  analysis.  A 
deposit  of  $12  is  required  at  the  beginning  of  the  session  to  defray  the 
cost  of  apparatus  and  chemicals. 

In  the  second  year's  course  quantitative  analysis  is  studied  and  lectures 
on  industrial  chemistry  are  given  twice  a  week.  The  work  of  the  year 
may  follow  such  directions  as  the  student  elects,  and  special  courses 
are  laid  out  in  agricultural,  analytical,  manufacturing,  medical,  find 
» pharmaceutical  chemistry.  The  average  expense  of  taking  the  drug- 
gists' and  physicians'  course  is  $30. 

The  North  Carolina  Agricultural  Experiment  Station  is  connected 
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with  this  university.  It  is  in  charge  of  Professor  A.  R.  Ledoax,  with 
three  assistants.  Here  fertilizers,  soils,  marls,  mineral  waters,  and 
agricultoral  products  are  analyzed. 

The  university  was  first  opened  in  1795,  Chemistry  and  physics  were 
introduced  into  the  course  in  1818,  Dr.  Denison  Olmsted,  afterwards  of 
Yale  College,  being  the  first  professor.  The  university  was  suspended 
during  the  civil  war,  and  did  not  reopen  until  1875. 

DAVIDSON  COLLEGE. 

« 

Physics. — J.  R.  Blake,  professor  of  natural  philosophy  and  astronomy. 
The  study  is  begun  in  the  sophomore  class  with  recitations  from  Atkin- 
son's Ganot  and  lectures  by  the  professor.  There  are  three  exercises  a 
week  throughout  the  year.  Problems  are  assigned  and  experiments 
are  freely  used.  The  junior  class  recite  twice  a  week  during  the  entire 
year  in  Peck's  Mechanics. 

Chemistry. — The  professor,  whose  name  is  not  reported,  teaches  also 
geology.  Barker's  text  book  is  studied  by  the  juniors  in  connection  with 
lectures  by  the  professor.  Constant  effort  is  made,  by  illustration,  exper- 
iment, and  the  working  of  problems,  to  render  the  students  familiar  with 
principles.  The  senior  class  spend  three  hours  a  day  for  three  days  in 
the  week  upon  practical  work  in  the  laboratory.  Fresenius's  Qualitative 
Analysis  is  the  text  book  used.    Graduate  students  receive  free  tuition. 

SOUTH  CAROLINA. 

Reports  were  received  from  the  College  of  Charleston,  Newberry  Col- 
lege, and  Wofford  College.  None  of  these  colleges  attempts  advanced 
scientific  work  or  offers  laboratory  facilities  to  students.  Their  work  is 
sufficiently  described  in  the  statistical  tables. 

The  University  of  South  Carolina,  Erskine  College,  Furman  Univer- 
sity, and  the  South  Carolina  Agricultural  College  and  Mechanics'  Insti- 
tute (Claflin  University)  failed  to  report.  The  catalogues  of  the  Uni- 
versity of  South  Carolina  and  of  Furman  University,  however,  indicate 
that  these  institutions  are  provided  with  laboratories  and  that  they  offer 
instruction  in  chemical  analysis. 

GEORGIA. 

Atlanta  University  and  Pio  Nono  College  reported,  but  they  offer  no 
laboratory  facilities  for  students.  For  the  data  supplied,  see  the  statisti- 
cal tables.  The  University  of  Georgia  reported  fully  and  is  described 
below. 

The  North  Georgia  Agricultural  College,  Bowdon  College,  Gainesville 
College,  Mercer  University,  and  Emory  College  did  not  report.  The 
catalogues  of  all  but  Bowdon  College  have,  however,  been  used  in  the 
work  of  tabulating. 
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UXIVKR8ITY  OF  GEORGIA,   AT  ATHENS. 

Phys^ics. — L.  H.  Gliarbonnier,  professor  of  natural  philosophy,  as- 
tronomy, and  engineering.  There  are  three  classes  in  physics,  one  for 
juniors  and  two  for  students  in  the  senior  year.  During  the  junior 
year  the  class  meets  the  professor  three  times  a  week,  and  studies,  in 
succession,  mechanics,  hydrostatics,  and  hydrodynamics,  acoustics,  lights 
and  heat.  Text  book,  Atkinson's  Ganot  The  students  are  regularly 
examined  upon  the  text,  which  is  explained  and  expanded  by  the  pro- 
fessor in  familiar  or  formal  lectures;  and,  while  great  stress  is  laid  upon 
fundamental  principles,  the  course  is  largely  experimental  and  the  ap- 
plications of  science  to  practical  life  are  constantly  indicated.  This  course 
is  required  of  all  regular  candidates  for  degrees.  The  senior  course  in 
nJatural  philosophy  and  astronomy  is  taken  by  candidates  for  degrees 
in  science  and  engineering  during  their  junior  year,  but  by  all  other 
students  dimng  the  senior  year.  The  class  meet  twice  a  week,  and 
study  meteorology,  maguetism,  electricity,  and  astronomy.  This  course 
is  also  fully  illustrated  by  experiments.  The  senior  course  in  mechanics 
and  astronomy  is  only  prescribed  for  the  scientific  and  engineering  stu- 
dents. The  class  meet  the  professor  three  times  weekly,  to  study  spheri- 
cal astronomy  and  analytical  mechanics. 

Chemistry. — H.  0.  White,  professor  of  chemistry,  mineralogy,  geology, 
and  agriculture.  There  are  two  classes  in  this  subject,  the  junior  and 
the  senior.  The  students  of  the  junior  class  study  general  chemistry, 
meeting  the  professor  three  times  a  week  for  ten  months.  Subjects  are 
taken  up  in  the  following  order:  (1)  The  non-metallic  elements;  their 
history  and  their  combinations  with  each  other.  (2)  The  principles  of 
chemical  nomenclature,  symbols,  and  notation ;  the  general  principles  of 
chemical  philosophy.    (3)  The  metals;  their  history,  combinations,  &c. 

(4)  Organic  chemistry.  Text  book,  Fownes.  This  course  is  illustrated 
experimentally,  and  practical  applications  of  the  several  subjects  are 
duly  noted.  The  senior  class  meet  also  three  times  a  week  for  ten 
months,  and  study  organic,  industrial,  and  agricultural  chemistry.  In- 
dustrial chemistry  is  taught  by  lectures,  illustrated  by  specimens,  models, 
and  drawings.  The  lectures  upon  agricultural  chemistry  begin  about 
the  first  of  April,  and  are  free  to  the  public,  in  accordance  with  the 
terms  of  the  Terrell  endowment.  In  this  course  the  following  subjects 
are  presented:  (1)  The  chemistry  of  the  plant;  (2)  the  anatomy  and 
physiology  of  the  plant;  (3)  the  chemistry  of  the  atmosphere;  (4)  the 
chemistry  of  the  soil  and  its  physical  properties  influencing  agriculture  ; 

(5)  means  of  improving  the  soil  and  influencing  the  growth  of  plants 
(farmyard  manures,  commercial  fertilizers,  &c.). 

There  is  also  a  class  for  practical  work  in  the  laboratory.  This  class 
meets  three  times  a  week,  spending  on  each  occasion  from  two  to  four 
hours  in  actual  practice.  A  thorough  coarse  of  manipulation,  blowpipe 
analysis,  qualitative  and  quantitative  analysis,  is  thus  oifered  to  students 
of  the  university. 
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The  following  course  of  study  leads  to  the  degree  of  bachelor  of  chemi- 
cal science: 

Freshman  class. — English,  algebra,  geometry,  drawing,  history,  botany. 

Sophomore  class, — English,  algebra  and  geometry  completed,  history, 
book-keeping,  geometrical  drawing,  elements  of  mechanics,  trigonometry, 
mensuration  and  surveying  (with  practical  exercises),  botany,  zoology, 
agriculture. 

Junior  class, — General  chemistry ;  laboratory  practice  in  manipulation, 
blowpipe  analysis,  and  qualitative  analysis;  physics;  English  and  Eng- 
lish literature;  French;  German. 

Senior  class. — Industrial  chemistry,  including  mining  and  metallurgy, 
chemical  manufactures,  &c. ;  agricultural  chemistry;  quantitative  analy- 
sis, gravimetric  and  volume  trie;  physics;  astronomy;  French;  German. 
The  student  is  obliged  to  spend  at  least  five  hours  a  day  in  the  labora- 
tory, six  days  of  the  week. 

In  the  agricultural  course  the  students  are  engaged  in  the  laboratory 
six  hours  a  week  through  the  junior  and  senior  years.  Their  work  is  nec- 
essarily in  those  portions  of  chemistry  most  directly  related  to  agriculture. 

The  city  of  Athens  contributed  $25,000  for  the  erection  of  a  laboratory 
building.  This  is  a  three  story  structure  with  a  basement  covering  an 
area  of  one  hundred  by  fifty  ^eet.  The  entire  first  floor  and  basement 
are  occupied  by  the  department  of  chemistry,  and  contain  analytical 
laboratories,  balance  rooms,  an  assay  room,  a  room  for  microscopic  and 
spectroscopic  work,  an  industrial  museum,  stove  rooms,  engine  room, 
workshop,  printing  office,  &c.  The  second  floor  contains  a  lecture  room 
and  museum  for  the  department  of  agriculture,  with  an  apparatus  room^ 
working  room,  and  lecture  room  for  the  department  of  physics.  The 
third  floor  is  devoted  to  the  department  of  engineering  and  drawing. 
The  laboratories  are  open  to  students  the  whole  of  each  day.  A  fee  of 
$15  is  charged  to  each  student  for  the  use  of  chemicals.  A  common  set 
of  ordinary  apparatus  is  furnished  at  a  cost  not  exceeding  $10.  Special 
students  may,  by  i)ermission  of  the  faculty  and  payment  of  a  fee  of  $35^ 
take  a  course  of  chemistry  alone,  including  lectures  and  hiboratory 
practice. 

The  industrial  collection  of  the  university  is  quite  extensive,  number- 
ing over  four  thousand  items.  It  well  illustrates  the  applications  of 
chemistry  to  the  usefnl  arts  and  is  made  a  prominent  feature  in  the 
organization  of  the  chemical  department. 

A  few  researches  are  reported  upon  such  subjects  as  analyses  of  the  cot- 
ton plant,  of  Georgia  marls,  tests  of  strength  of  Georgia  timber  and  iron, 
and  so  on.  The  university  was  founded  in  1800  and  the  sciences  were 
taught  from  the  beginning.  In  1870  laboratory  work  was  introduced, 
and  it  has  since  been  made  a  part  of  the  regular  college  curriculum. 
Chemistry  and  physics  are  not  taught  in  the  elementary  schools  of 
Athens. 
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ALABA3IA. 

The  institutions  described  iu  the  text  were  the  only  ones  reporting. 
Southern  University,  Howard  College,  and  Spring  Hill  College  neglected 
to  report.    Their  catalogues  indicate  only  elementary  work. 

UNIVERSITY  OF  ALABAMA,    AT   TUSCALOOSA. 

Physics. —  Joshua  H.  Foster,  professor  of  natural  philosophy  and  as- 
tronomy. Required  in  both  regular  courses  of  study  through  the  junior 
year ;  also,  in  the  scientific  course  during  the  first  senior  term.  The 
classical  students  use  Peck's  Ganot  for  a  text  book,  while  those  in  the 
scientific  classes  use  Snell's  Olmsted.  There  is  a  general  course  of  i)opu- 
lar  experimental  lectures,  covering  the  subjects  of  hydrostatics,  pneu- 
matics, sound,  magnetism,  electricity,  heat,  light,  and  meteorology ;  and 
this  alone  is  required  of  the  classical  students.  The  scientific  course 
involves,  additionally,  the  rigid  application  of  mathematics,  and  em- 
braces astronomy.  Mechanics  is  taught  in  the  first  half  of  the  senior 
year.  There  is  no  physical  laboratory  work,  although  there  is  a  good 
collection  of  apparatus. 

ChemMry. —  Eugene  A.  Smith,  professor  of  chemistry-,  mineralogy, 
and  geolo^  and  State  geologist;  Henry  McCalley,  assistant  instructor 
in  chemistry.  In  this  university  there  are  two  courses  of  instruction  in 
chemistry.  First,  there  is  an  experimental  course  of  lectures,  three  a 
week,  without  laboratory  practice.  It  covers  the  general  principles  of 
the  science  and  is  intended  for  students  of  the  classics  and  others  who 
desire  only  an  elementary  knowledge  of  chemistry.  This  course  is  given 
in  the  junior  year. 

The  second  or  special  course  is  one  of  laboratory  instruction,  and  at 
present  covers  two  years.  From  six  hours  a  week  upwards  is  spent  in 
actual  practice,  and  the  work  includes  chemical  manipulation,  qualita- 
tive analysis,  and  quantitative  analysis.  Formerly  this  course  occupied 
three  years,  the  retrenchment  having  taken  place  but  recently. 

Two  large  rooms  are  fitted  up  with  the  usual  laboratory  appliances 
:and  provided  with  all  the  apparatus,  chemicals,  &c.,  needed  for  an  ana- 
lytical course.  The  laboratory  is  open  to  graduate  students,  and  one  or 
rtwo  have  availed  themselves  of  the  privileges  thus  offered. 

The  only  research  work  reported  consists  of  analyses  of  coals,  ores, 
irocks,  limestones,  &c.,  made  in  connection  with  the  State  geological 
survey. 

AGRICULTURAL  AND   MECHANICAL  COLLEGE  OF   ALABAMA,  AT  AUBURN. 

Physios. — Professor  P.  H.  Mell,  jr.  The  fourth  class  iu  the  coui^ses  of 
agriculture,  literature,  science,  and  engineering  study  Balfour  Stewart's 
Lessons  in  Elementary  Physics.  Frequent  experiments  are  performed 
before  the  students  and  many  illustrations  are  given  outside  of  the  text. 
The  object  is  to  furnish  a  foundation  for  subsequent  higher  stidy.  The 
second  class  in  all  the  regular  courses  study  SnelFs  Olmsted.    Half  the 
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hour  is  devoted  to  a  close  eKamination  upon  text  and  notes,  and  the 
remainder  of  the  time  is  given  to  a  lecture  with  experiments. 

Chemistry. — Professor  William  C.  Stubbs.  The  third  class  in  all  regular 
courses  study  general  chemistry.  There  is  a  full  course  of  experimental 
lectures,  based  upon  Bloxam's  work  asa  text  book.  The  second  clasa 
in  the  courses  of  agriculture  and  science  take  up  analytical  chemistry  in 
the  laboratory.  The  first  class  in  science  have  instruction  in  quantita- 
tive analysis,  both  gravimetric  and  volumetric.  The  corresponding 
grade  of  students  in  agriculture  study  agricultural  chemistry,  with  labo- 
ratory practice  in  the  analysis  of  soils  and  soil  products. 

The  laboratory  is  provided  with  twenty-eight  working  tables  supplied 
with  gas  and  water.    The  outfit  of  apparatus  and  chemicals  is  ample. 

Some  investigations  have  been  made  in  this  college  relative  to  the 
soils  of  Alabama,  the  composition  of  native  grasses,  the  analysis  of  com- 
mercial fertilizers,  and  so  on. 

MISSISSIPPI. 

From  Mississippi  College,  at  Clinton,  no  report  was  received.  Its 
catalogue  does  not  indicate  advanced  work  in  either  of  the  sciences 
under  consideration.  Shaw  University  and  Alcorn  University  reported, 
and  are  described  sufficiently  in  the  statistical  tables. 

UXIVERSIXy  OF  MISSISSIPPI,  AT  OXFORD. 

Physka. — Robert  B.  Fulton,  professor  of  physics  and  astronomy.  This 
study  is  required  in  the  A.  b.  and  b.  s.  courses,  but  is  optional  in  the 
course  leading  to  the  p:ft.  b.  degree.  The  b.  a.  and  b.  s.  students  begin 
the  subject  with  their  junior  year,  reciting  together  daily,  except  on 
Saturdays  and  Sundays.  For  two  or  three  months  they  are  drilled  upon 
the  mechanics  of  solids,  as  contained  in  Peck's  text  book.  Particular 
attention  is  given  to  the  solving  of  problems,  and  occasional  lectures 
are  delivered  explanatory  of  the  text  .or  enlarging  upon  it.  They  next 
take  up  Atkinson's  Ganot  as  a  class  book,  studying  the  general  prop- 
erties of  matter  and  energy  and  the  mechanics  of  solids  so  far  as  it  was 
not  treated  in  the  former  text  book.  They  then  take  all  the  text  relat- 
ing to  the  mechanics  of  liquids  and  gases,  acoustics,  and  heat.  In  using 
the  text  books,  a  certain  i)ortion  is  assigned  for  study,  and  at  the  next 
liour,  if  the  matter  needs  illustration  by  experiments,  the  apparatus  is 
placed  before  the  class  and  students  are  called  upon  to  describe  the 
mode  of  experimentation  befoi'e  the  work  begins.  Occasional  lectures 
are  given  on  matter  entirely  outside  the  text  and  also  in  the  form  of 
current  notes  upon  nearly  every  lesson.  Students  are  required  to  keep 
a  record  of  these. 

In  the  senior  year  the  same  classes  attend  together  three  tunes  weekly 
to  study  light  and  electricity  from  Ganot's  text,  after  the  above  method. 
The  problems  are  required  to  be  solved  throughout  both  years.  The 
latter  part  of  the  time  in  the  senior  year  is  given  to  astronomy. 
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lu  addition  to  the  foregoing  the  senior  B.  s.  class  do  extra  work  in 
physics,  twice  weekly,  and  may  be  with  the  professor  as  much  as  two 
hoars  each  time.  The  work  thus  done  by  them  is  selected  so  as  to  pro- 
portionally enlarge  their  coarse,  and  usually  consists  of  extra  problems 
and  laboratory  work.  For  example,  the  class  has  recently  been  en- 
gaged in  an  investigation  of  the  relative  merits  of  different  styles  of 
kerosene  lamps  as  sources  of  light. 

Special  work,  theoretical  or  practical,  is  assigned  to  students  study- 
ing for  the  graduate  degrees  of  A.  m.  or  ph.  d.  In  these  courses  physics 
is  optional. 

The  physical  apparatus  is  very  complete  and  valuable.  A  description 
of  it  is  given  in  the  university  catalogue. 

Chemistry. — R.  W.  Jones,  professor  of  chemistry  and  natural  history; 
T.  D.  Greenwood,  tutor.  Required  in  all  prescribed  courses.  Daring 
the  junior  year  four  lectures  a  week  are  delivered  through  the  session  of 
nine  months,  making  about  one  hundred  and  forty  lectures  in  all.  Col- 
lateral readings  in  such  a  work  as  Fownes's  are  daily  assigned,  and  the 
students  are  examined  upon  both  lectures  and  text  book.  Subjects  are 
copiously  illustrated  by  experiments  performed  by  the  professor  before 
the  class.  The  course  covers  general  chemistry,  both  inorganic  and  or- 
ganic, including  the  philosophy  of  the  subject,  its  theories,  and  its  meth- 
ods, and  the  description  of  important  elements  and  compounds.  Prob- 
lems are  continually  given  to  the  students  for  solution. 

Juniors  in  the  B.  s.  and  ph.  b,  courses  devote  four  hours  a  week 
throughout  the  session  of  nine  months  to  practical  work  in  the  labora- 
tory. This  course  embraces  general  manipulations,  blowpipe  analysis, 
and  qualitative  analysis.  In  the  senior  year  four  hours  a  week  for  eight 
weeks  are  given  to  determinative  mineralogy. 

The  laboratory  is  large  and  well  equipped.  It  is  provided  with  gas, 
apparatus  for  rapid  filtration,  furnaces,  &c.  At  present  there  are  in  the 
university  about  fifty  students  pursuing  the  study  of  chemistry.  Spe- 
cial students  in  this  department  pay  $75  for  chemicals  and  apparatus 
and  $25  for  damages. 

LOUISIANA. 

Straight  University  and  Jefferson  College  reported.  See  the  statis- 
tical tables. 

St.  Charles  College,  the  Centenary  College  of  Louisiana,  and  Leland 
University  neglected  to  report.  Their  catalogues  have,  however,  been 
consulted. 

The  Louisiana  State  University  and  Agricultural  and  Mechanical  Col- 
lege also  failed  to  report.  Its  catalogue  indicates  a  two  years'  course  in 
chemistry,  covering  inorganic,  organic,  applied,  physiological,  and  agri- 
cultural chemistry,  and  analysis.  This  necessarily  implies  a  laboratory. 
Physics  is  also  provided  for,  and  is  apparently  taught  with  a  decided 
mathematical  bias. 
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TEXAS. 

Reports  have  been  received  from  the  Texas  Military  Institute,  South- 
western University,  and  Baylor  University.  Only  elementary  work  is 
indicated  by  these  returns,  and  they  are  sufficiently  described  in  the 
statistical  tables. 

St.  Joseph's  College,  Henderson  Male  and  Female  College,  Austin 
College,  Mansfield  Male  and  Female  College,  Salado  College,  Trinity 
University,  Waco  University,  and  the  State  Agricultural  and  Mechan- 
ical College  neglected  to  report.  Such  facts  as  are  given  concerning 
these  colleges  have  been  gleaned  from  their  catalogues. 

TENNESSEE. 

Reports  were  received,  in  addition  to  those  of  the  institutions  de- 
scribed below,  from  Beech  Grove  College,  Southwestern  Presbyterian 
University,  Hiwassee  College,  Southwestern  Baptist  University,  Bethel 
College,  Manchester  College,  MarJ'^ille  College,  Christian  Brothers' Col- 
lege, Mosheim  Institute,  Central  Tennessee  College,  and  Greeneville  and 
Tusculum  College .  The  essential  facts  of  these  reports  are  embodied  in 
the  statistical  tables. 

East  Tennessee  Wesleyan  University,  Bradyville  College,  King  Col- 
lege, Mossy  Creek  Baptist  College,  and  Woodbury  College  neglected  to 
report. 

UNIVERSITY  OF  TENNESSEE  AND  STATE  AGRICULTURAL  COLLEGE,  AT  KNOXVILLE. 

Physics. — S.  H.  Lockett,  professor  of  mathematics  and  mechanical 
philosophy.  Eighty  hours  are  given  to  lectures  and  recitations  upon 
elementary  physics  in  the  scientific  and  classical  courses.  Text  book, 
Balfour  Stewart.  Later,  one  hundred  and  twenty  hours  are  occupied 
with  advanced  and  molecular  mechanics,  studied  by  means  of  the  cal- 
culus. The  latter  work  is  done  in  the  b.  s.  mechanical  course.  Experi- 
ments are  performed  before  the  classes,  but  no  laboratory  work  is  done 
by  students,  the  apparatus  not  permitting  it. 

Chemistry. — W.  G.  Brown,  professor,  with  W.  E.  Moses,  assistant. 
Students  in  the  agricultural,  mechanical,  and  classical  courses  have 
eighty  hours  of  lectures  and  recitations — two  a  week  throughout  the 
session — in  chemical  physics  and  descriptive  inorganic  chemistry. 
Text  book,  Eoscoe.  In  the  scientific  course  there  are  one  hundred  and 
twenty  hours,  or  three  a  week,  of  lectures  and  recitations  in  organic 
and  industrial  (jhemistry.  These  two  classes  see  the  usual  experiments 
in  the  class  room. 

The  scientific  course  students  also  have  six  hours  a  week,  for  a  year, 
of  laboratory  practice  in  qualitative  analysis.  In  the  agricultural 
course  nine  hours  a  week  for  a  year  are  devoted  to  quantitative  analy- 
sis, and  forty  hours  altogether  are  given  to  lectures  and  recitations  upon 
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agricultural  chemistry.  Advanced  work  is  also  done  by  candidates  for 
degrees  in  civil,  mining,  and  mechanical  engineering. 

The  laboratory  facilities  are  fairly  good.  Fifteen  students  at  a  time 
can  be  accommodated.  The  laboratory  is  open  to  special  students  in 
chemistry,  who  may  undertake  work  relating  to  any  branch  of  the 
science,  whether  agricultural,  metallurgical,  medical,  or  technological. 
A  preliminary  knowledge  of  chemical  theory  is,  however,  required. 
The  lectures  upon  agricultural  chemistry  are  open,  free  of  charge,  to 
farmers  and  others  who  may  be  interested  in  the  subject. 

A  few  researches  are  rei)orted:  namely,  by  Professor  Burton,  upon  a 
meteorite  from  !North  Carolina  and  upon  analyses  of  Tennessee  iron 
ores,  and  by  Professor  Brown  ui)on  philipium.  The  last  named  paper 
appeared  in  the  Chemical  News,  vol.  38,  p.  267. 

CUMBERLAND  UNIVERSITY,  AT  LEBANON. 

In  addition  to  the  usual  elementary  courses  in  chemistry  and  physics^ 
special  instruction  is  furnished  in  qualitative  and  quantitative  analysis. 

FISK   UNI\"ERSITY,  AT  NASHVILLE. 

In  addition  to  the  usual  courses,  an  occasional  scientific  student  takes 
a  five  months'  course  in  qualitative  analysis.  Professor  Chase  is  en- 
deavoring to  secure  opportunity  and  apparatus  for  introducing  the 
laboratory  system  in  physics. 

VANDKRBILT  UNIVERSITY,  AT  NASHVILLE. 

Physics, — L.  C.  Garland,  chancellor,  and  professor  of  physics  tod 
astronomy.  This  study  occurs  in  the  junior  and  senior  years,  and  is  to 
some  extent  obligatory  upon  all  candidates  for  collegiate  degrees. 
There  are  two  classes.  First,  an  elementary  class,  which  attends  five 
lectures  a  week  throughout  the  year.  The  subjects  discussed  are  the 
general  properties  of  matter;  physical  units,  instruments,  and  methods 
of  precision ;  the  doctrines  of  motion,  force,  and  energy ;  the  mechanics 
of  solids,  liquids,  and  gases ;  molecular  forces,  cohesion,  adhesion, 
capillarity,  elasticity,  &c. ;  the  theory  of  undulations ;  acoustics,  and 
heat.  In  the  second  year's  class,  magnetism,  electricity,  and  optics  are 
taken  up,  and  three  lectures  a  week  are  attended.  Algebra,  geometry, 
trigonometry,  and  conic  sections  are  required  for  ailmission  to  the  first 
class. 

The  collection  of  i)hysical  apparatus  is  unusually  large  and  valuable. 
No  laboratory  work  by  students  is,  however,  reporte4.  No  original 
researches  in  pliysics  have  yet  been  published  from  this  university. 

Chemistry, — Professor  N.  T.  Lupton.  A  certain  amount  of  chemistry 
is  required  in  all  courses  of  study  leading  to  collegiate  degrees.  In- 
struction is  given  as  follows :  General  chemistry, — Five  lectures  a  week, 
with  experiments,  throughout  a  scholastic  year,  covering  a  discussion 
of  the  fundamental   principles  of  cliomieal   philosophy;   the  history, 
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preparation,  properties,  and  compounds  of  tlie  elements;  and  the  main 
facts  and  conceptions  of  organic  chemistry.  The  more  common  appli- 
cations of  chemistry  to  the  arts  and  manufactures  are  also  described  in 
this  course.  Applied  chemistry, — Three  lectures  a  week  for  a  year. 
Analytical  chemistry. — The  laboratory  course  covers  both  qualitative 
and  quantitative  analysis,  and  is  varied  in  its  details  to  suit  the  indi- 
vidual needs  of  students.  Special  students  may  be  admitted  to  this 
course. 

The  laboratory  facilities  are  good,  comprising  a  large  analytical  room^ 
a  balance Toom,  a  room  for  gas  analysis,  and  a  room  for  assaying.  The 
apparatus  room  and  professor's  laboratory  adjoin  the  lecture  room. 
The  laboratory  tables  are  fitted  with  both  gas  and  water,  one  washbowl 
for  every  two  students.  Every  opportunity  is  offered  for  post  graduate 
work  and  research,  but  no  completed  investigations  are  yet  reported. 

A  fee  of  $50  a  session  is  charged  for  instruction  in  analytical  chemis- 
try and  for  the  material  consumed.  A  short  course  in  qualitative  and 
blowpipe  analysis  is,  however,  given  for  $10.  Breakage  is  secured  by 
an  advance  deposit  of  $10  by  each  student,  and  at  the  end  of  a  course 
the  amount  of  damage  is  deducted  from  this  sum. 

There  are  now,  in  October,  1879,  sixty-one  students  of  general  chem- 
istry, nine  of  applied  chemistry,  and  twenty-three  in  the  laboratory. 
The  university  has  been  open  four  years.  The  first  year  there  were 
three  laboratory  students;  the  second,  eight;  the  third,  ten;  and  the 
fourth,  thirteen.    A  gratifying  increase  is  thus  shown. 

UNIVERSITY  OF  THE  SOUTH,    AT  SEWANEE. 

Physics. — John  McCrady,  acting  professor.  Professor  McCrady  also 
has  charge  of  biology,  civil  engineering,  and  the  relations  of  religion  to 
science.  Physics  is  requii'ed  for  the  degrees  of  c.  E.,  B.  A.,  and  B.  s.,  but 
not  for  the  B.  L.  degree.'  The  full  course  occupies  two  years.  The  first 
year  includes  only  elementary  instruction  in  mechanics,  heat,  light,  elec- 
tricity, &c.  Text  book,  Atkinson's  Ganot.  The  second  year's  work  pre- 
supposes a  knowledge  of  mathematics  and  includes  the  study  of  Peck's 
Mechanics  and  the  portions  of  Deschanel  relative  to  sound  and  light. 

Chemistry. — John  B.  Elliott,  professor  of  chemistry  and  acting  pro- 
fessor of  geology  and  mineralogy.  Chemistry  is  required  for  all  degrees 
except  that  of  b.  l.  The  full  course  occupies  four  terms,  three  of  which 
are  prescribed  for  the  b.  a.  degree  and  all  four  for  the  degree  of  b.  s. 

The  first  term  is  devoted  to  chemical  physics,  including  heat,  lights 
electricity,  and  magnetism ;  the  second,  to  inorganic  chemistry  and  chemi- 
cal philosophy ;  and  the  third,  to  organic  chemistry.  Text  book,  Fownes. 
The  fourth  term  is  given  to  a  course  in  qualitative  analysis  adapted  from 
Fresenius.  The  work  of  the  third  and  fourth  terms  may  be  done  in  the 
same  term. 
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KENTUCKY. 

In  addition  to  the  colleges  described  below,  reports  were  received  from 
Berea  College,  Georgetown  College,  Concord  College,  and  Bethel  Col- 
lege.   See  the  statistical  tables. 

St.  Joseph's  College,  Cecilian  College,  Eminence  College,  Murray  Male 
and  Female  Institute,  Kentucky  Classical  and  Business  College,  and 
St.  Mary's  College  failed  to  report. 

CKXTRE  COLLEGE,  AT  DANVILLE. 

J.  C,  Fales,  professor  of  natural  and  physical  science. 

Physios. — Taught  from  Snell's  Olmsted,  with  lectures  and  experiments. 

Chemistry. — There  is  the  usual  course  of  elementary  chemistry :  inor- 
ganic and  theoretical,  according  to  Barker's  text  book;  organic,  by  lect- 
ures. Elementary  qualitative  analysis,  one  hour  a  week,  is  required  in 
the  regular  course.  Instruction  is  also  furnished  in  quantitative  analy- 
sis. Students  proposing  to  study  medicine  take  extra  work  in  Attfield's 
Chemistry  and  work  in  the  laboratory  an  hour  daily,  five  days  in  the 
week,  for  seventy  weeks. 

KEXTUCKY  MILITARY  INSTITUTE,    AT  FARMDALE. 

Professor  R.  H.  Wildberger.  Physics  occupies  one  hour  a  day  for 
forty  weeks.  Chemistry,  theoretical  and  inorganic,  is  taught  according 
to  Barker.  There  is  a  course  in  qualitative  analysis  and  determinative 
mineralogy.  Altogether,  two  hours  a  day  is  given  to  chemistry  for  forty 
weeks,  one-half  of  the  time  being  devoted  to  work  in  the  laboratory. 
Both  subjects  have  been  taught  here  since  1850,  but  they  have  received 
increased  attention  since  1874. 

KENTUCKY  WESLEYAN  COLLEGE,   AT  MILLERSBURG. 

Physics  is  taught  through  the  greater  part  of  the  last  preparatory 
year  and  in  the  first  half  of  the  senior  year.  The  sophomore  class  have 
general  chemistry,  inorganic  and  organic,  for  the  first  six  months  of  the 
year,  with  lectures  and  experiments  on  alternate  days.  Through  the 
remainder  of  the  year  they  study  practical  chemistry,  but  this  is  op- 
tional for  graduation. 

CENTRAL  UNIVERSITY,   AT  RICHMOND. 

■ 

There  is  a  one  year  course  in  physics,  with  experiments.  One  year  is 
given  to  inorganic  chemistry  and  another  to  applied  chemistry,  quali- 
tative analysis,  blowpipe  work,  and  mineralogy.  The  present  courses 
began  in  the  session  of  1874-'75.  Professor  T.  W.  Tobin  has  charge  of 
both  studies.  He  reports  one  original  investigation,  entitled  "  The  new 
sine  pendulum  for  determining  the  earth's  rotation.'' 

AGRICULTURAL  AND  MECHANICAL  COLLEGE  OF  KEXTUCKY,   AT  LEXINGTON. 

Kobert  Peter,  professor  of  chemistry  and  experimental  philosophy 
and  chemist  to  the  State  geological  survey.    Mathematical  physics, 
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mechanics,  &c.,  are  taagbt  by  J.  G.  White,  the  professor  of  mathematics. 
Instruction  in  chemistry  and  physics  is  given  to  regular  classes  as  fol- 
lows: 

Junior  class. — First  term:  Lecture  or  recitation  daily  upon  element- 
ary general  physics  and  chemical  physics,  with  experimental  illustrations 
and  applications.  Second  term:  The  same,  continued  into  elementary 
chemistry. 

Senior  class. — First  term:  Snell's  Olmsted's  Mechanics.  Both  terms: 
Lecture  or  recitation  daily  upon  general  chemistry  with  its  applications 
to  agriculture,  medicine,  and  the  mechanic  arts.  Full  experimental 
illustration. 

Full  instruction  is  offered  in  practical  chemistry.  Each  student  is 
charged  breakage  and  a  small  additional  fee  for  the  course.  Compara- 
tively little  of  this  work  has  been  done  as  yet,  but  it  will  no  doubt  be 
regularly  required  in  the  future.  No  researches  are  reported  except  such 
as  the  professor  has  carried  out  in  connection  with  the  State  geological 
survey,  the  board  of  l^ealth,  &c. 

At  present  the  college  is  in  a  transition  state.  Until  recently  it  has 
been  connected  with  the  denominational  Kentucky  University.  It  is 
now,  in  consequence  of  an  act  of  legislature,  detached  from  the  latter 
institution,  and  is  just  beginning  an  independent  existence.  It  has 
already  received  special  endowments  and  is  immediately  to  erect  new 
buildings.  Until  these  buildings  are  finished,  the  character  of  instruc- 
tion must  remain  as  it  is.  It  is  hoped  that  the  severance  of  the  two 
dissimilar  organizations  may  open  a  new  era  for  the  college. 

Natural  philosophy  was  taught  in  the  old  Transylvania  Seminary, 
the  forerunner  of  Transylvania  University  and  Kentucky  University,  as 
early  as  1794.  Chemistry  was  not  mentioned  in  the  schedule  of  studies 
of  that  time.  In  1799,  Samuel  Brown  was  appointed  professor  of  chem- 
istry, anatomy,  and  surgery  in  the  newly  organized  medical  school  of 
the  university. 

ARKANSAS. 

The  report  from  Judson  University  is  adequately  summarized  in  the 
statistical  tables. 

Arkansas  College,  Cane  Hill  College,  and  St.  John's  College  failed  to 
report.  Such  facts  as  could  be  collected  from  catalogues  have  been  used 
in  the  tabulation. 

ARKANSAS   INDUSTRIAL   UNIVERSITY,   AT  FAYETTE VI LLP. . 

F.  L.  Harvey,  professor  of  natural  sciences  and  chemistry;  C.  P.  Con- 
rad, adjunct  professor. 

Physics. — The  work  in  this  department  is  shared  between  the  professor 
of  chemistry  and  the  professor  of  mathematics.  Taught  throughout  the 
senior  year  with  Atkinson's  Ganot  as  the  text  book.  Lectures  are  also 
delivered.    There  is  some  physical  apparatus,  but  no  physical  laboratory. 
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Chemistry, —  Chemical  physics  is  studied  in  all  the  regular  courses 
during  the  first  term  of  the  sophomore  year.  During  the  same  term  the 
classical  students  have  a  short  course  of  lectures  upon  general  chemistry, 
without  laboratory  work.  Students  in  the  scientific,  agricultural,  and 
engineering  courses  pursue  inorganic  chemistry  during  the  second  and 
third  sophomore  terms.  They  have  three  recitations  a  week,  with  ten 
hours  a  week  of  laboratory  practice,  and  make  in  all  about  three  hundred 
experiments  each.  They  pay  for  the  chemicals  used  and  for  the  appa- 
ratus broken.  Organic  chemistry  occupies  the  first  term  of  the  junior 
year,  and  is  taken  by  candidates  for  all  degrees  except  that  of  A.  b. 
It  is  taught  by  text  book  and  lectures. 

Qualitative  analysis  is  taught  in  the  third  junior  term  to  students  in 
the  scientific,  agricultural,  aud  engineering  courses.  It  requires  six 
hours  a  week  of  laboratory  work,  with  recitations  upon  the  principles 
involved.  The  same  classes  of  students  take  up  quantitative  analysis 
during  the  first  term  of  the  senior  year.  In  this  course,  agricultural  stu- 
dents confine  themselves  to  analyses  of  soils,  fertilizers,  food  for  animals, 
&c.,  while  engineering  students  examine  ores,  building  materials,  nat- 
ural waters,  &c. 

Industrial  chemistry  occupies  the  whole  length  of  the  senior  year, 
and  is  taken  by  students  in  the  three  last  mentioned  courses.  The  work 
consists  of  lectures  and  the  study  of  dictionaries  and  technological 
journals.  Students  taking  the  course  in  agriculture  study  agricultural 
chemistry  during  the  junior  year. 

The  chemical  laboratory  contains  tables  for  thirty-two  students. 
About  one  hundred  students  annually  receive  instruction  in  either  chem- 
istry or  physics. 

OHIO. 

In  addition  to  the  institutions  described  in  the  text,  reports  were  re- 
ceived from  Ohio  University,  German  Wallace  College,  St.  Xavier  Col- 
lege, Kenyon  College,  Denison  University,  Hiram  College,  Marietta 
College,  Franklin  College,  McCorkle  College,  Heidelberg  College,  Ur- 
bana  University,  Otterbein  University,  and  Wilmington  College.  Of 
these,  German  Wallace,  Denison,  Marietta,  and  Urbana  report  labora- 
tory facilities  for  students,  but  specify  no  work  more  ailvanced  than 
elementary  manipulation. 

The  scientific  work  of  the  German  W^allace  College  is  done  in  connec- 
tion with  Baldwin  University.  That  of  the  Hebrew  Union  College  is 
done  in  the  University  of  Cincinnati.  « 

Baldwin  University,  Farmers'  College,  Mt.  Union  College,  Muskingum 
College,  One  Study  University,  Miami  Valley  College,  Geneva  College, 
Willoughby  College,  Wilbeiforce  University,  Ohio  Central  College,  ami 
Richmond  College  neglected  to  report.  With  the  possible  exception  of 
Baldwin  University,  it  is  probable  that  none  of  these  colleges  undertake 
advanced  scientific  work.     See  the  statistical  tables  for  further  details. 
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UNIVERSITY  OF  CINCINNATI. 

F.  W.  Clarke,  professor  of  chemistry  and  physics.  Mechanics  and 
mathematical  physics  are  taught  by  the  professors  of  mathematics,  H. 
T.  Eddy  and  E.  W.  Hyde. 

Physics. — Optional  in  the  classical  course.  Kequired  in  the  freshman 
year  of  the  scientific  and  engineering  courses  and  elective  afterwards. 
A  full  year's  preparation  in  elementary  physics  is  given  by  the  Cincin- 
nati high  schools  and  is  required  for  admission  to  this  work  in  the  uni- 
versity. 

The  regular  course  in  physics  covers  two  years,  the  freshmen  and 
sophomores  meeting  together.  Two  lectures  a  week  are  delivered,  one 
year  npon  heat  and  electricity,  the  second  year  upon  sound  and  light. 
These  two  courses  alternate,  one  being  given  one  year  and  the  other 
the  next.  For  collateral  reference,  Atkinson's  Ganot  is  used;  but  there 
are  no  set  recitations.  The  students  are  obliged  to  take  notes  of  the 
lectures  and  to  submit  them  to  the  inspection  of  the  professor. 

Facilities  are  afforded  for  a  limited  amount  of  laboratory  practice  in 
physical  measurements.  The  outfit  of  apparatus  is  moderately  good, 
being  better,  in  fact,  for  the  laboratory  than  for  the  lecture  room. 

In  the  department  of  mathematics  and  engineering,  the  following 
physical  work  is  done:  The  first  year  students  in  the  scientific  and 
engineering  courses  take  mechanics,  as  a  prescribed  study,  three  times 
a  week  throughout  the  year.  Text  book,  Todhunter's  Mechanics  for  Be- 
ginners. In  the  engineering  course,  Rankine's  Applied  Mechanics  is 
studied  for  one  junior  term  and  thermodynamics  is  given  during  one 
term  of  the  senior  year.  There  are  also  occasional  elective  and  advanced 
courses  in  mathematical  physics.  For  example,  during  the  school  year 
1878-79,  a  class  under  Professor  Eddy  studied  Cumming's  work  on  theo- 
retical electricity. 

Chemistry. — Optional  in  the  classical  course;  required  through  the 
first  year  in  the  scientific  and  engineering  courses.  The  Cincinnati  high 
schools  furnish  a  year's  instruction  in  elementary*  chemistry,  including 
laboratory  practice;  and  this  amount  of  chemical  training  is  required 
for  admission  to  university  work  in  this  department. 

The  full  chemical  course  covers  four  years,  of  which  the  first  is  the 
minimum  prescribed  amount  indicated  above.  Leaving  out  of  account 
the  accessory  studies  in  mathematics,  language,  &c.,  taken  by  candidates 
for  degrees,  the  course  in  chemistry  for  students  who  make  this  subject 
their  special  choice  is  as  follows: 

First  year, — General  inorganic  and  theoretical  chemistry,  two  lectures 
a  week  throughout  the  year.  The  first  t^rm  is  devoted  to  theory,  the 
second  to  the  non-metals,  and  the  third  to  the  metallic  elements  and 
their  compounds.  Students  take  full  notes,  which  are  examined  by  the 
professor.  Text  books  for  collateral  study,  Eemsen's  Theoretical  Chem- 
istry and  Eoscoe.  Qualitative  analysis:  Laboratory  exercises  at  least 
five  hours  a  week  during  the  year.    The  usual  ground  is  covered.    A 
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certain  amoant  of  work  is  also  done  in  making  preparations  and  deter- 
mining specific  gravity. 

Second  year. — Quantitative  analysis,  especially  of  salts,  definite  alloys, 
and  the  easier  minerals.  Organic  chemistry :  A  short  course  of  lectures 
is  delivered,  based  ui)on  Armstrong's  text  book.  But  the  greater  part 
of  the  work  consists  of  laboratory  exercises,  continuing  thix)ughout  liie 
year,  and  embraciug  practice  in  the  derivation  of  compounds,  the  deter- 
mination of  boiling  and  meltiug  points,  fractional  distillation,  &c. 

Third  year, — Quantitative  analysis  continued,  including  work  upon 
the  more  difficult  minerals,  organic  combustions,  and  volumetric  analysis. 
Organic  chemistry:  Laboratory  practice  continued. 

Fourth  year. — Quantitative  analysis  continued,  chiefly  in  the  direc- 
tion of  commercial  products,  such  as  soaps,  bleaching  i)owders,  milk,  &c 
Assaying.  Thesis  work:  Students  who  make  chemistry  their  central 
study  are  required  to  submit  to  the  faculty  a  thesis  embodying  the  results 
of  an  original  laboratory  investigation.  Throughout  the  entire  course 
research  work  is  kept  in  view  and  an  efibrt  is  made  to  give  even  element- 
ary students  some  exercises  in  the  solution  of  unsolved  problems. 

The  laboratory  has  accommodations  for  thirty  students,  giving  each 
one  a  table  with  three  drawers,  double  closet,  and  set  of  reagents.  In 
addition  to  the  main  laboratory,  there  is  a  furnace  room,  assaying  room, 
balance  room,  and  store  room.  The  outfit  of  chemicals  and  apparatus  is 
very  good,  and  a  beginning  has  been  made  for  a  technological  collection. 

All  laboratory  students  pay  a  fee  of  $5  a  year  to  cover  the  wear  and 
tear  of  apparatus.  Breakage  is  also  charged  on  individual  supplies  at 
the  end  of  the  year.  Regular  students  in  university  courses  are  charged 
$5  a  term  for  chemicals ;  special  students  pay  $15.  Special  students  who 
take  assaying  only,  pay  $5  a  term.  The  laboratory  is  open  daily,  except 
Saturdays  and  Sundays,  from  9  a.  m.  until  5  p.  m.  Special  students, 
graduate  students,  and  others  are  received  and  given  every  facility 
which  the  department  can  afibrd. 

The  university  was  opened  in  September,  1874.  In  the  year  following, 
the  present  laboratory  was  equipped.  Since  that  time  twelve  short  re- 
searches have  been  published  from  it,  under  the  general  title  of  "  Labora- 
tory notes  from  the  University  of  Cincinnati."' 

OHIO   STATE  UNIVERSITY,    AT  COLUMBUS. 

Physics. — Professor  S.  W.  Eobinson.  Two  terms  of  work  in  general 
physics  are  required  of  all  candidates  for  degrees.  There  is  afterwards 
an  advanced  course  of  two  years,  chiefly  in  laboratory  work,  for  such  as 
elect  it.    This  course  is  as  follows: 

First  year. — First  term :  Principles  of  physics  and  illustrated  lectures* 
Second  term:  Physical  laboratory-,  acoustics  and  optics.  Third  term: 
Physical  laboratory,  optics. 

Second  year. — First  term:  Physical  laboratory,  heat.    Second  term: 
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Physical  laboratory,  heat  and  electricity.    Third  term :  Physical  labora- 
tory, electricity  and  magnetism. 

The  physical  laboratory  is  unusaally  well  provided  with  general  ap- 
paratus and  delicate  instruments  of  precision.  The  work  in  it  consists 
either  of  reviews  of  the  experimental  determinations  of  others  or  of 
original  investigations.  Students  are  trained  both  to  obtain  data  and 
to  work  out  results.  The  laboratory  practice  is  carried  on  side  by  side 
with  the  study  of  advanced  treatises. 

Mechanics  and  thermodynamics  are  taught  in  the  several  engineering 
courses.    Special  students  in  physics  are  received. 

Chemistry, — Professor  S.  A.  Xorton  and  several  student  assistants. 
Assaying  is  taught  by  the  professor  of  mining  and  metallurgy. 

All  candidates  for  degrees  are  required  to  study  chemistry  for  two 
consecutive  terms.  During  this  time,  general  chemistry,  both  inorganic 
and  organic,  is  taught  by  text  books  and  experimental  lectures.  Special 
attention  is  paid  to  the  applications  of  chemistry  to  the  useful  arts. 

After  finishing  this  elementary  work,  those  who  so  desire  may  take 
up  the  following  two  years'  course  in  the  laboratory : 

First  year. — First  term :  Qualitative  analysis :  reactions  of  single  bases 
and  acids,  exercises  in  blowpipe  and  flame  reactions.  Second  term : 
Qualitative  analysis  continued:  determination  of  mixtures,  blowpipe 
mineralogy,  preparation  of  compounds.  Third  term :  Quantitative  anal- 
ysis, stoichiometry. 

Second  year, — Quantitative  analysis:  special  work  applied  to  phar- 
macy, agriculture,  manufactures,  and  the  arts. 

The  quantitative  work  includes  both  gravimetric  and  volumetric  anal- 
ysis.  Students  work  in  the  laboratory  at  least  two  and  a  half  hours 
daily,  and  may  spend  five  hours  if  they  choose.  The  laboratory  is  well 
provided  with  apparatus  and  chemicals,  and  for  assaying  there  is  a 
full  equipment  of  furnaces  and  material.  A  third  year's  course  is  offered 
to  those  who  desire  it. 

But  one  original  investigation  is  reported,  namely,  "A  report  on  the 
ores  of  the  Hocking  Valley,"  by  C.  C.  Howard. 

The  university  was  first  opened  in  1873.  Chemistry  and  physics  have 
been  taught  from  the  beginning.  The  physical  laboratory  was  probably 
the  first  one  established  west  of  the  seaboard. 

OHIO  WESLEYAN   UNIVERSITY,   AT    DELAWARE. 

W.  O.  Semans,  professor  of  chemistry  and  physics. 

Physics. — This  study  is  wholly  prescribed.  Beginning  with  the  third 
sophomore  term,  it  is  carried  through  a  course  of  thirty  weeks,  with  five 
weekly  exercises  of  forty-five  minutes  each.  The  exercises  consist  of 
recitations,  with  experiments  and  occasional  lectures.  Text  book,  At- 
kinson's Ganot.    There  is  no  physical  laboratory.    • 

Chemistry. — The  required  course  occurs  in  the  sophomore  year  and 
covers  twenty-five  weeks,  with  five  weekly  exercises  of  forty-five  minutes 
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each.  This  time  is  allotted  to  recitation  work,  experiments,  and  lectures, 
the  latter  numbering  in  all  about  thirty.    Text  book,  Boscoe. 

The  optional  course  in  laboratory  practice  follows  the  junior  course 
of  practical  chemistry  of  Owens  College  somewhat  closely.  It  includes 
preparative  work  and  qualitative  analysis.  Optional  courses  are  also 
offered  in  toxicology,  urine  analysis,  and  so  on ;  but  these  are  not  largely 
attended.  Determinative  mineralogy  is  taught  as  an  extra  m  eonnec* 
tiou  with  blowpipe  analysis,  but  no  allowance  is  made  for  this  in  the 
student's  schedule  of  studies. 

The  laboratory  was  first  opened  in  1866  and  has  been  extended  from 
time  to  time  since  then.  It  contains  sixteen  working  tables  equipped 
with  gas  and  water.  There  is  also  a  fjood  private  laboratory  for  the 
professor. 

WESTERN  RESERVE  COLLEGE,  AT  HUDSON. 

Physics. — C.  J.  Smith,  professor  of  mathematics,  natural  philosophy, 
and  astronomy.  The  course  of  study,  which  is  entirely  required,  con- 
sists of  recitations  four  times  a  week  for  thirty -nine  weeks,  beginning 
with  the  j  unior  year.  Weekly  experimental  lectures  are  also  given.  Text 
book,  Atkinson's  Ganot. 

Chemktry. — E.  W.  Morley,  professor  of  natural  history  and  chemistry. 
The  study  is  begun  in  the  third  term  of  the  junior  year  and  is  obliga- 
tory on  all  candidates  for  degrees.  The  course  consists  of  recitatioDS 
and  of  laboratory  practice,  with  four  or  Ave  exercises  a  week  during 
twenty-four  weeks.  While  lectures  are  not  undervalued,  they  do  not 
form  a  regular  part  of  the  course  of  instruction,  for  the  time  which 
would  be  used  in  delivering  them  and  illustrating  them  is  rather  ex- 
pended in  securing  the  proper  performance  of  experiments  by  the  stu- 
dents themselves.  Nichols's  abridgment  of  Eliot  and  Storer's  man- 
ual is  used  as  a  text  book,  on  account  of  its  availability  both  in  the 
laboratory  and  the  class  room.  Every  student  is  required  to  perform  all 
the  experiments  described  in  the  lessons  studied  and  to  make  brief  clear 
notes  of  his  work.  Laboratory  practice  is  continued  in  the  first  senior 
term,  and  in  the  last  term  of  the  same  year  those  who  so  desire  are  per- 
mitted to  study  qualitative  analysis.  Some  make  a  small  beginning  iu 
quantitative  analysis  also.  Something  like  a  third  of  the  senior  class 
usually  busy  themselves  with  chemistry  during  this  term.  Some  orig- 
inal researches  have  been  published  by  Professor  Morley,  but  no  list  of 
them  is  reported. 

The  laboratory  has  conveniences  for  a  class  of  twenty-four  in  element- 
ary chemistry  and  of  twelve  iu  qualitative  analysis.  There  is  also  a  good 
analytical  laboratory  for  the  professor,  with  a  very  complete  laboratory 
for  the  analysis  of  gases ;  but  these  are  private  property. 

•      OBKRLIX  COLLEGE,  AT  OBERLIN. 

VhysicH, — Professor  C.  11.  Churchill.  The  classes  iu  the  preparatory 
department  study  Avery-s  text  book  and  see  experiments  performed. 
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The  college  classes  take  up  SnelPs  Olmsted  in  the  latter  part  of  the 
sophomore  year  and  stady  this  treatise  for  two  entire  terms.  They  also 
hear  ten  or  twelve  experimental  lectures.  All  stadies  after  the  fresh- 
man year  are  elective,  but  nearly  all  students  take  both  chemistry  and 
physics. 

Chemistry. — Professor  William  K.  Kedzie.  In  the  first  junior  term 
inorganic  chemistry  is  taught  by  lectures  and  daily  laboratory  practice. 
In  the  second  term  there  are  two  lectures  a  week  and  laboratory  work 
in  organic  chemistry  and  five  hours  a  week  in  qualitative  analysis.  The 
seniors  have  instruction  in  blowpipe  analysis  five  hours  a  week  for  one 
term.  Although  tYe^  hours  a  week  is  the  time  regularly  allotted  to  lab- 
oratory practice,  students  are  encouraged  to  do  as  much  extra  work  as 
possible.  Special  students  in  quantitative  analysis  cau  enter  the  labora- 
tory at  any  time  by  arrangement  with  the  professor. 

The  rooms  assigned  to  chemistry  are  as  follows :  a  lecture  room;  a 
qualitative  laboratory,  with  thirty  work  tables  for  wet  analysis  and 
twenty-four  tables  for  blowpipe  work ;  a  quantitative  laboratory,  with 
eight  tables ;  a  balance  room,  and  an  office.  The  laboratory  is  supplied 
throughout  with  gas  and  water. 

Both  chemistry  and  physics  have  been  taught  at  Oberlin  isince  the 
opening  of  the  college  in  1834.  The  instruction  in  physics  has  been  of 
about  the  same  character  throughout,  except  that  the  means  for  experi- 
mentation have  largely  increased.  Chemistry  was  taught  almost  wholly 
by  lectures.  The  first  attempt  at  the  introduction  of  experimental  work 
among  students  was  made  by  having  the  class  supply  themselves  with 
material,  perform  their  experiments  in  small  laboratories  of  their  own 
fitting  up,  and  report  results  to  the  instructor.  In  September,  1878,  the 
chemical  department  was  reorganized  upon  a  modern  basis,  the  labora- 
tories were  equipped,  and  the  course  of  instruction  described  above  was 
adopted. 

^ITTENBERQ  COLLEGE,  AT  SPRINGFIELD. 

Physics. — Taught  to  the  junior  class  upon  the  basis  of  Snell's  Olmsted. 

Chsmistry. — The  course,  which  is  wholly  prescribed,  consists  of  recita- 
tion work  based  upon  Barker's  text  book,  and  laboratory  practice  in  qual- 
itative analysis.  In  the  latter  subject,  students  are  required  to  become 
familiar  with  Eliot  and  Storer's  text  book.  Extra  laboratory  work  is  en- 
<5ouraged,  but  there  is  little  time  for  it. 

WOOSTER  UNI^^:RSITY,  AT  WOOSTER. 

O.  X.  Stoddard,  professor  of  the  natural  sciences.  Natural  philoso- 
phy is  studied  during  the  junior  year  and  embraces  mechanics,  hydro- 
dynamics, pneumatics,  acoustics,  electricity,  magnetism,  optics,  physical 
geography,  and  meteorology.  Heat  and  galvanic  electricity  are  taught 
during  the  senior  year  in  connection  with  chemistry.  Chemistry  is 
taught  by  a  systematic  course  of  experimental  lectures,  by  recitations 
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from  a  text  book,  and  by  aual^^ical  work  iu  the  laboratory.  The  use  of 
apparatus  iu  the  latter  involves  the  students  in  no  extra  expense,  but 
breakage  is  charged  and  chemicals  are  furnished  at  cost 

AXTIOCU  COLLEGE^   AT  YELLOW  SPRINGS. 

Physics. — G.  H.  Chandler,  professor  of  mathematics  and  physics. 
Taught  from  Avery's  text  book  for  twelve  weeks  in  the  middle  prepara- 
tory year.  In  the  college  course  one  sophomore  and  two  junior  terms, 
one  year  in  all,  contain  this  study.  In  mechanics,  Groodeve's  book  is 
studied,  but  in  acoustics,  optics,  and  heat  no  regular  text  book  is  em- 
ployed. In  electricity  the  general  line  of  thought  suggested  by  Fleem- 
ing  Jenkin's  work  is  followed.  Lectures  and  practical  work  go  together. 
For  the  latter  there  is  some  valuable  apparatus,  but  not  enough  for  a 
very  extensive  laboratory  course.  Prominence  is  given  to  the  con- 
struction and  extemporizing  of  apparatus  by  the  students  themselves. 

Chemistry, — Taught  by  Professor  E.  W.  Claypole,  who  also  has  charge 
of  the  natural  sciences  and  French.  Lectures  and  simple  experiments 
are  given  in  one  term  of  the  middle  preparatory  year.  In  the  college 
proper,  the  seniors  study  chemistry  for  one  term,  having  lectures  and 
laboratory  practice.  Text  books  are  used  only  for  reference.  The  en- 
tire course  is  obligatory.  More  than  half  of  the  time  assigned  to  chem- 
stry  is  devoted  to  practical  work. 

Autioch  College  was  opened  in  1833,  and  these  studies  formed  part  of 
both  the  preparatory  and  undergraduate  courses  from  the  first.  Horace 
Mann  was  the  first  president  of  the  college,  and  under  his  administra- 
tion elective  courses  of  study  were  offered  giving  the  sciences  much 
greater  prominence  than  in  other  colleges  at  that  period. 

Reports  were  received,  besides  those  of  the  institutions  described  be- 
low, from  Bedford  College,  Franklin  College,  Uauover  College,  Harts- 
ville  University,  Union  Christian  College,  and  Ridgeville  College.  Of 
these,  Hanover  College  reports  laboratory  facilities  for  students. 

Concordia  College,  Fort  Wayne  College,  Smithson  College,  Univer- 
sity of  Xotre  Dame  du  Lac,  and  St.  Meiurad's  College  neglected  to  re- 
port.   See  the  statistical  tables  for  further  details. 

INDIANA   UNIVERSITY,   AT  IJLOOMIXGTOX. 

Physics. — Professor  T.  A.  AVylie.  Astronomy  is  taught  by  the  same 
teacher.  Instruction  is  given  partly  by  experimental  lectures  and 
partly  by  recitations.  Text  book,  Atkinson's  Gauot.  The  junior  class 
study  mechanics  forpne  term  and  acou^iitics  and  heat  for  another.  The 
seniors  have  one  term  of  iustructiou  in  optics.  The  second  junior  term 
in  physics  is  optional.  Electricity  is  also  taught,  but  the  time  assigned 
to  it  is  not  reported.    The  exercises  are  daily. 

Cfiemistry. — Professor  T.  C.  Van  Xuys,  with  an  assistant  and  a  ser- 
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Tant  or  janitor.  In  the  second  and  third  terms  of  the  sophomore  year 
there  is  given  a  coarse  of  experimental  lectures  upon  general  inorganic 
and  organic  chemistry.  !No  regular  text  book  is  used,  but  students  are 
advised  to  own  certai  n  works  for  reference.  This  course  is  required 
of  all  candidates  for  degrees. 

Laboratory  work  is  optional,  but  both  qualitative  and  quantitative 
analysis  are  taught,  and  may  be  continued  through  the  junior  and  senior 
years.  The  course  in  qualitative  analysis  extends  through  about  a  year 
and  a  half,  and  includes  a  large  amount  of  work  with  the  blowpipe,  the 
latter  upon  the  basis  of  Plattner's  manual.  Fresenius  is  the  author  used 
in  analytical  chemistry.  Provision  is  made  for  a  laboratory  course  in 
organic  chemistry,  but  as  yet  no  students  have  taken  it.  Kegular  stu- 
dents who  take  laboratory  electives  are  required  to  spend  two  hours 
a  day  in  actual  practice.  For  special  students  the  laboratory  is  open 
firom  8  A.  M.  to  12.20  P.  M.  and  from  1.30  p.  m.  to  5  p.  m. 

The  laboratories  occupy  two  rooms,  with  a  balance  room  adjoining. 
In  one  room  there  are  places  for  thirty  students  to  work  with  ease;  in 
the  other,  there  are  tables  for  seven.  In  the  cellar  is  a  distilling  ap- 
paratus and  a  hood  for  sulphuretted  hydrogen.  The  laboratories  are 
well  provided  with  gas,  water,  hoods,  reagents,  and  apparatus. 

The  institution  was  organized  in  1828,  and  from  the  commencement 
these  sciences  have  been  taught.  At  first  a  single  professor  had  charge 
of  both  physics  and  chemistry;  but  in  1867  the  chair  was  divided,  one 
teacher  retaining  physics  and  the  other  taking  chemistry  and  natural 
science.  In  1871  a  regular  professor  T)f  chemistry  was  appointed,  the 
former  incumbent  retaining  natural  science. 

WABASH  COLLECJE,    AT  CRAWFORDSVILLE. 

Physics. — J.  L.  Campbell,  professor  of  natural  philosophy  and  astron- 
omy. Taught  by  recitations  and  experimental  lectures  throughout  the 
junioryear.  Textbook,  Atkinson's  Ganot.  Also  taught  from  Wells's  text 
book  for  one  term  in  the  English  and  normal  course.  There  is  a  good 
outfit  of  physical  apparatus. 

Chemistry. — Professor  H.  K.  Thomson.  In  the  classical  course,  chem- 
istry is  taught  from  Barker's  text  book,  with  accompanying  experimental 
lectures,  during  the  first  third  of  the  senior  year. 

In  the  scieutific  course  chemistry  is  studied  throughout  the  sophomore 
year.  The  first  term  is  spent  upon  Eoscoe's  textbook,  with  lectures 
and  laboratory  practice.  The  second  and  third  terms  are  mainly  occu- 
]>ii»d  with  chemical  analysis,  except  that  in  the  third  term  lectures  and 
i-ecitatious  on  organic  chemistry  take  up  part  of  the  time.  Provision 
IS  made  for  both  qualitative  and  quantitative  analysis.  Breakage  is 
I'liarged,  and  a  fee  of  five  doUars  a  term  covers  the  cost  of  the  chemicals 
umhI. 

l*cck  Hall,  a  building  devoted  to  chemistry  and  physics,  was  com- 
pleted in  1878.    It  is  two  stories  high  above  the  basement,  and  contains 
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two  large  lecture  rooms,  two  general  laboratories,  six  rooms  for  apparatus 
and  supplies,  two  professors'  rooms,  a  trustees'  room,  and  fire  basement 
rooms  for  assaying,  manufacture  of  gases,  storage,  &c. 

INDIANA  A8BURY  UNIVERSITY,   AT  GHEENCASTLE. 

J.  M.  Mansfield,  professor  of  natural  sciences. 

Physics. — Taught  for  two  junior  terms  in  the  classical  course  and  for 
three  terms  in  the  philosophical  course.  Also  taught  in  the  preparatory 
department.  Lectures  are  given,  with  experiments,  but  no  set  text 
book  is  used^  students  are,  however,  encouraged  to  make  extensive 
use  of  works  of  reference. 

All  students  who  take  physics  enter  at  once  upon  systematic  laboratory 
practice.  Most  of  the  apparatus  is  upon  tables  in  four  commodious 
rooms,  one  a  general  laboratory,  one  a  room  for  electricity,  a  third  for 
spectroscopic  and  other  optical  work,  and  the  fourth  for  screen  projections. 
Special  attention  is  paid  to  methods  of  exact  experimentation,  calcu- 
lation, graphical  representation,  &c  Most  of  the  juniors  undertake 
special  investigations,  and  in  some  cases  design  and  construct  their  own 
apparatus.  A  large  election  in  work  is  allowed.  Those  students  who 
intend  to  become  physicians  study  animal  mechanics,  using  the  methods 
of  Marey ,  Uelmholtz,  Wund t,  Houghton,  and  others.  E ngineers  take  me- 
chanics, musicians  study  sound,  and  so  on.  In  short,  each  student  is  en- 
couraged to  work  in  the  line  of  his  future  profession,  while  at  the  same 
time  getting  a  general  knowledge  of  the  whole  field.  At  the  date  of 
reporting,  fifty-four  preparatory  students  and  forty-one  juniors  were 
taking  laboratory  practice  in  physics. 

Chemistry. — Bequired  for  one  term  of  the  freshman  year  in  the  philo- 
sophical course,  optional  for  two  sophomore  terms.  The  same  total 
amount  is  optional  in  the  classical  course. 

In  the  laboratory,  students  begin  at  once  upon  qualitative  analysis. 
As  occasion  requires,  the  professor  gives  them  the  symbols  of  the  sub- 
stances with  which  they  are  working,  the  laws  of  valence,  reactions,  &c., 
and  notes  are  taken.  Each  student  remembers  as  much  as  he  can,  ex- 
periments, refers  to  books  in  the  library,  and  writes  a  full  summary  of 
the  work  aecomplished. 

As  with  physics,  a  free  election  is  permitted  in  chemistry  with  reference 
to  the  future  business  or  profession  of  the  student.  At  the  date  of  re- 
porting there  were  ninety  students  at  work  in  the  chemical  laboratory. 

BUTLER  UNIVERSITY,  AT  IRVINGTON. 

Physics. — Taught  by  the  professor  of  mathematics  and  astronomy, 
W.  M.  Thrasher.  Instruction  begins  in  the  junior  year  and  is  given 
by  lectures  and  recitations.  Students  in  the  classical  and  philosophical 
courses  have  physics  for  two  terms ;  the  scientific  students,  for  four 
terms.  The  apparatus  is  not  extensive,  but  is  enough  to  illustrate  the 
essential  principles  of  the  science.    There  is  no  physical  laboratory. 
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Chemistry. — Taaght  for  the  present  by  the  professor  of  natural  his* 
tory,  O.  P.  Hay.  Instruction  begins  in  the  junior  year.  The  classical 
students  take  up  chemistry  for  one  term  and  have  three  recitations  a 
week.  Text  book,  Eoscoe.  In  addition,  the  philosophical  students  have 
one  term  and  the  scientific  students  two  terms  in  qualitative  analysis. 
Text  book,  Grafts.  Students  who  wish  to  spend  more  time  upon  chem- 
istry may  take  up  quantitative  analysis. 

The  laboratory  is  fitted  up  with  water  and  gas  and  can  accommodate 
about  twenty  students  working  at  once.  The  apparatus  and  chemicals 
are  sufficient  for  ordinary  experimental  and  analytical  work*  No  re- 
searches are  reported.  Facilities  are  offered  for  special  students  in 
chemistry. 

After  the  present  year,  chemistry  and  physics  will  probably  be  placed 
in  charge  of  a  special  professor. 

PURDUE  UNIVERSITY,   AT  LAFAYETTE. 

Harvey  W.  Wiley,  professor  of  chemistry  and  physics. 

Physics. — Eequired  during  the  second  and  third  sophomore  terms. 
Instruction  is  given  by  experimental  lectures  upon  mechanics,  hydro- 
statics, pneumatics,  and  acoustics  for  one  term,  and  upon  heat,  light, 
electricity,  and  magnetism  for  the  second  term.  There  are  no  regular 
text  books,  but  students  are  encouraged  to  read  standard  works. 

In  the  senior  year  there  is  an  elective  course  of  laboratory  practice. 
The  physical  laboratory  is  not  yet  fully  equipped,  but  it  affords  facilities 
for  a  year's  work  of  two  or  three  hours  daily.  This  course  was  intro- 
duced in  1877.  There  is  a  good  outfit  of  apparatus  for  illustratiog  ex- 
perimental lectures. 

Chemistry. — Required,  with  laboratory  practice,  two  hours  a  day 
throughout  the  junior  year.  Inorganic  chemistry  occupies  two-thirds 
of  the  time  and  organic  chemistry  one-third.  'So  set  text  books  are 
employed.  The  course  includes  theoretical  chemistry,  the  elements 
of  synthetical  chemistry,  qualitative  analysis,  and  crystallography. 
Students  use  the  balance  and  apply  the  principles  of  stoichiometry 
from  the  first.  Definite  quantities  of  substances  are  used,  and  the 
product  of  each  reaction  is  weighed  or  measured,  the  actual  quantities 
thereof  being  compared  with  the  theoretical. 

There  are  also  two  years  of  elective  study,  arranged  as  follows : 

First  year  (second  year  from  the  beginning). — First  term :  Lectures  on 
qualitative  analysis,  five  hours  a  week ;  laboratory  practice,  ten  hours 
a  week.  Second  term :  Lecturer  on  qualitative  analysis  continued ;  soils, 
minerals,  and  fertilizers ;  principles  of  quantitative  analysis;  instruction 
five  hours,  laboratory  work  ten  hours,  a  week.  Third  term :  Quantita- 
tive analysis  continued;  general  review  of  principles  of  analysis;  time 
allotted  as  before. 

Second  year  (third  from  the  beginning). — Mineralogy,  descriptive, 
mathematical,  and  determinative;  metallurgy  and  assaying;  organie 
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chemistry,  lectures,  recitations,  and  laboratory  work.  Special  reference 
is  made  to  technical  applications.  Students  taking  this  year's  course 
are  expected  to  8i>end  from  six  to  eight  hours  a  day  in  actual  laboratory 
practice. 

MOORE'S  HILL  COLLEGE,  AT  MOORE'S  HILL. 

O.  P.  Jenkins,  professor  of  natural  science. 

Physics. — Taught  for  one  term  in  the  preparatory  department  and  for 
two  terms  in  the  junior  year.    Text  books,  Quackenbos  and  Silliman. 

Chemistry. — Begun  in  the  sophomore  year.  One  tennis  given  to  gen- 
eral chemistry,  taught  from  Eliot  and  Storer^s  text  book.  A  second 
term  is  devoted  to  qualitative  analysis.  Throughout  both  terms  daily 
work  in  the  laboratory  is  i*equired.    This  course  is  entirely  j)rescribed. 

Tliese  studies  were  introduced  into  the  college  at  its  foundation,  in 
1857.    Qualitative  analysis  began  to  be  taught  here  in  1877. 

EARLHAM   COLLEGE,   AT  RICHMOND. 

Physics. — In  the  preparatory  course  the  students  use  an  elementary 
text  book.    The  seniors  are  required  to  master  Silliman's  Physics. 

Cliemistry. — The  freshmen  have  four  or  five  exercises  a  week  for 
twenty-three  weeks.  They  study  Roscoe's  Elementary  Chemistry  and 
assist  the  teacher  in  performing  the  experiments.  The  sophomoi*es  in 
the  scientific  course  have  instruction  for  fifteen  weeks  in  qualitative 
analysis.  Classical  students  occasionally  take  the  latter  as  an  elective. 
Qualitative  analysis  has  been  taught  in  the  college  since  18C1. 

ILLINOIS. 

Reports  wei^e  received,  in  addition  to  those  of  the  institutions  described 
in  the  text,  from  the  Illinois  Wesleyan  University,  Carthage  College, 
Eureka  College,  Lombard  University,  Illinois  College,  Lincoln  Univer- 
sity, Xorthwestem  College  (at  Naperville),  and  Augustana  College.  Of 
these,  Lombard  and  Lincoln  Universities  and  Northwestern  College 
report  laboratory  work  by  students,  apparently  of  an  elementary  charac- 
ter.   All  necessary  details  are  given  in  the  statistical  tables. 

Abingdon  College,  Hedding  College,  St.  Viateur's  College,  Blackburn 
University,  Rock  River  University,  Ewing  College,  Knox  College,  Illi- 
neis  Agricultural  College,  Swedish- American  Ansgari  College,  McKen- 
dree  College,  Evangelisch-Lutherisches  Collegium,  Monmouth  College, 
St.  Joseph- s  College,  Shurtleff  College,  Westfleld  College,  and  Wheaton 
College  neglected  to  report.  Such  details  as  could  be  gleaned  from  cat- 
alogues are  given  in  the  tables. 

UNlVEKSirV  OF  CHICAGO. 

Physics. — Taught  by  the  professor  of  mathematics.  An  elementary 
course  is  given  in  the  preparatory  department  and  is  required  for  admis- 
sion to  college.    This  course  occupies  twelve  weeks.    Classical  students 
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take  up  the  stady  of  Snell's  Olmsted  in  the  sophomore  year  and  devote 
twenty-seven  weeks  to  it.  In  addition  to  the  above,  scientific  and  philo- 
sophical students  are  required  to  take  a  course  of  fifteen  weeks  in  experi- 
mental  physics. 

Chemistry. — Professor  C.  G.  Wheeler.  Stndents  in  regular  college 
courses  are  required  to  study  chemistry  from  twelve  to  fifteen  weeks. 
No  laboratory  practice  is  required.  There  is  an  optional  course,  however, 
in  analytical  chemistry.  The  chemical  laboratory  can  accommodate  six 
students  at  a  time,  and  there  is  sufficient  apparatus  to  fully  illustrate 
the  subject  of  inorganic  chemistry  before  the  classes.  No  facilities  are 
offered  for  post  graduate  work.  The  laboratory  fee  for  regular  students 
is  one  dollar  a  term ;  for  special  stndents  in  chemistry,  thirty-five  dollars. 

8T.  IGNATIUS  COLLEGE,  AT  CHICAGO. 

Physics. — Required  in  the  three  highest  college  classes  and  in  the 
scientific  course ;  optional  in  the  highest  class  of  the  commercial  depart- 
ment. One  year  is  given  to  the  study  of  mechanics,  hydrostatics,  and 
pneumatics,  a  second  to  electricity  and  magnetism,  and  a  third  to 
acoustics  and  optics.    Text  book,  Deschanel. 

Chemistry. — Required  and  optional  as  with  physics.  One  year  is  given 
to  elementary  chemistry,  a  second  to  anal^^sis,  and  a  thiid  to  organic 
chemistry  and  analysis  continued.  Laboratory  work  is  required  twice 
a  week  for  two  or  three  hours  at  a  time,  and  extra  practice  on  the  part 
of  students  is  encouraged. 

The  laboratory  occupies  a  hall  60  by  25  feet  and  is  fitted  up  with  the 
usual  work  tables,  gas,  water,  &c. 

The  college  was  opened  in  1870,  and  these  studies  were  introduced  in 
the  session  of  1873-74. 

NORTHWESTERN  UNIVERSITY,   AT  EVANSTON. 

H.  S.  Carhart,  professor  of  physics  and  chemistry.  Professor  Car- 
hart  also  teaches  astronomy.    He  is  aided  by  one  instructor. 

Physics. — Elementary  physics  is  taught  in  the  preparatory  school  and 
is  required  for  admission  to  college.  All  students  in  regular  courses 
receive  three  terms  of  instruction  in  physics,  beginning  with  the  second 
junior  term.  The  teaching  is  by  text  book  recitations  and  experimental 
lectures.  There  are  five  exercises  a  week.  One  term  is  devoted  to 
mechanics,  one  to  sound  and  light,  and  the  third  to  electricity,  magnet- 
ism, and  heat.  Heat  is  taught  by  lectures  exclusively,  of  which  there 
are  about  fifteen. 

There  is  a  valuable  collection  of  apparatus  for  illustration,  but  no 
physical  laboratory.  Nearly  three  hundred  experiments  have  been 
performed  before  the  classes  in  a  single  year. 

Chemistry. — -Begun  by  the  scientific  students  in  the  sophomore  year; 
by  other  students,  as  juniors.  In  all  the  courses  one  term  in  general 
chemistry  is  required.    Instruction  is  given  by  text  book  and  lectures^ 
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Boficoe's  Elementary  Chemistry  being  the  basis  at  present.  Stadents 
in  the  scientific  coarse  are  required  to  spend  two  terms  in  the  lab<»»> 
tory  studying  qualitative  analysis.  In  the  other  courses  this  laboratcny 
work  is  optional.  General  chemistry  occupies  five  hours  a  week^  aikl 
analytical  chemistry  from  three  to  five.    Extra  work  is  permitted. 

The  laboratory  has  desks  for  twenty  students.  Gras,  water,  and  the 
usual  reagents  are  supplied.  About  the  first  ten  analyses  are  of  bases 
only,  from  two  to  six  in  each  mixture.  Subsequent  analyses  are  for 
both  bases  and  acids.  A  few  students  pursue  the  study  far  enough  to 
do  some  quantitative  work.  There  is  no  demand  for  post-graduate  in- 
struction. 

LAKE  FOREST  UNIVERSITY,   AT  LAKE  FOREST. 

Le  Eoy  F.  Griffin,  professor  of  natural  sciences. 

Physics. — This  study  is  wholly  obligatory  upon  students  in  all  courses. 
Instruction  is  given  during  the  junior  year,  and  covers  altogether  one 
hundreil  and  sixty  hours.    Text  book,  Atkinson's  Ganot. 

Chemistry. — The  classical  students  have  twenty-five  lectures  upon 
general  chemistry,  and  about  the  same  number  of  laboratory  exercises. 
This  is  in  the  senior  year.  Scientific  students  have  also  three  years  of 
instruction  in  chemical  analysis. 

ILLINOIS  INDUSTRIAL  UNIVERSITY,    AT  URBAN  A. 

Physics. — Selim  H.  Peabody,  professor  of  mechanical  engineering  and 
physics;  Ira  O.  Baker,  assistant.  Elementary  phj'sics  is  required  for 
admission  to  all  regular  courses  except  the  classical.  The  study  is  also 
prescribed  in  all  courses  for  two  junior  terms.  Text  book,  Atkinson's 
Ganot.  Instruction  in  physics  is  given  under  the  following  headings: 
First,  recitations,  five  a  week.  Second,  practice  in  the  physical  labora. 
tory  one  day  each  week,  in  which  the  student  applies  the  instruments  to 
testing  the  principles  taught.  Third,  illustrative  exi)eriments  once  a 
week,  in  which  the  most  costly  apparatus  is  used  before  the  class  for 
such  demonstrations  as  are  difficult  to  perform  and  which  are  most 
effective  when  prepared  for  an  audience.  Fourth,  higher  physical 
experiments  by  advanced  classes,  consisting  either  of  researches  or  of 
reviews  of  the  work  of  others. 

The  department  is  amply  provided  with  apparatus  for  use  in  the  lect- 
ure room,  and  has  an  extensive  physical  laboratory.  Analytical  me- 
chanics and  thermodynamics  are  taught  in  the  engineering  courses. 

Chemistry. — Professor,  H.  A.  Weber;  M.  A.  Scovell,  instructor  in 
agricultural  chemistry ;  also  three  laboratory  assistants.  This  university 
is  subdivided  into  eleven  '*  schools,"  in  which  very  difterent  amounts  of 
chemical  instruction  are  given. 

In  the  schools  of  agriculture  and  horticulture,  chemistry  is  taught 
throughout  the  freshman  year  and  agricultural  chemistry  during  two 
sophomore  terms.  The  latter  is  pursued  in  connection  with  laboratory 
practice  in  the  analysis  of  soils,  fertilizers,  foods,  &c.    The  school  of 
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architecture  has  bat  one  term  of  chemistry,  with  laboratory  practice,  in 
the  junior  year,  while  the  schools  of  civil  and  mechanical  engineerings 
have  double  this  amount.  Students  in  mining  engineering  take  chem- 
istry,  with  laboratory  practice,  for  two  sophomore  t^ms,  and  continue 
the  laboratory  wotjfi  afterwards  through  two  junior  terms  and  the  entire 
senior  year.  This  laboratory  practice  covers  qualitative  and  quantita- 
tive  analysis,  with  assaying  and  blowpipe  work,  and  is  arranged  with 
special  reference  to  the  needs  of  miners  and  metallurgists.  In  the  schools 
of  natural  history  and  domestic  science,  chemical  instruction  is  given 
through  the  freshman  year.  In  the  two  specially  linguistic  schools  it  is 
required  for  one  junior  term,  but  the  school  of  English  and  modem 
languages  offers  two  additional  terms  as  electives.  There  is  also  a 
school  of  chemistry,  in  which  a  regular  four  years'  course  of  instruction 
is  provided.  In  this  course  text  book  recitations  upon  the  principles  of 
chemistry  and  chemical  physics  occupy  six  weeks  of  the  first  term. 
Through  the  remainder  of  the  first  year  recitations  alternate  with  labo* 
ratory  practice.  During  the  next  three  years  each  student  is  expected 
to  work  two  hours  daily  in  the  laboratory,  five  days  in  the  week.  In 
order  to  graduate  he  must  make  an  original  investigation  and  present 
a  thesis.  Students  who  pursue  chemistry  incidentally  to  other  coursea 
work  two  consecutive  hours  daily  in  the  laboratory  during  as  many  terms 
as  their  special  "  school "  may  require.  The  full  course  for  a  degree  in 
the  school  of  chemistry  is  as  follows : 

First  year. — First  term:  Trigonometry,  advanced  geometry,  British 
authors  or  French,  chemistry  with  laboratory  practice  (the  latter  in 
qualitative  analysis).  Second  term :  Analytical  geometry,  American 
authors  or  French,  chemistry,  and  qualitative  analysis  completed. 
Third  term :  Calculus  or  free  hand  drawing,  rhetoric,  French  (optional ), 
organic  chemistry,  and  quantitative  analysis. 

Second  year.— First  term:  Physiology  or  botany,  German,  quantita- 
tive analysis.  Second  term :  Zoology  or  botany,  German,  volumetric 
analysis,  alkalimetry  and  acidimetry,  analysis  of  corn  or  other  grain. 
Third  term :  Zoology,  German,  preparation  of  salts,  acids,  &c.,  electro- 
plating. 

Third  year. — First  term:  Mineralogy,  German,  ultimate  organic  anal- 
ysis, analysis  of  urine.    Second  term:  Physics,  German,  blowpipe  analy- 
sis and  determination  of  minerals;  assaying,  both  dry  and  humid,  of 
gold,  silver,  and  lead  ores.    Third  term :  Physics,  German,  photography, 
including  the  preparation  of  photographic  chemicals. 

Fourth  year. — First  term:  Mental  science,  meteorology  and  physical 
geography,  gas  analysis,  analysis  of  mineral  waters.  Second  term: 
Constitutional  history,  logic,  toxicology,  including  the  microchemistry  of 
I)oisons.  Third  term:  Political  economy,  geology,  original  research, 
and  thesis. 

The  purely  chemical  portions  of  this  course  are  somewhat  variable,  in 
order  to  accommodate  the  needs  of  students  who  intend  to  become 
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pharmacists,  agriculturists,  metallurgists,  &c.  The  only  "  original  re- 
searches" thus  far  reported  consist  of  analyses  of  local  soils,  coals, 
vegetables,  and  so  on.  The  largest  individual  paper  is  one  on  the 
<^  Coals  of  Illinois,"  by  William  D.  Rudy. 

The  building  occupied  by  the  chemical  department  is  four  stories  high, 
and  covers  an  area  seventy-five  by  one  hundred  and  twenty  feet.  It 
was  erected  in  1878  at  a  cost  of  $40,000.  The  basement  is  twelve  feet 
high,  and  contains  a  boiler  room,  hot  air  chamber,  coal  cellar,  miU  room 
for  storing  and  crushing  ores,  a  room  for  the  manufacture  of  chemicals 
and  pharmaceutical  preparations,  and  a  furnace  room  for  assaying  and 
metallurgical  work.  The  latter  is  provided  with  a  large  smelting  fur- 
nace, a  forge,  and  an  assay  furnace ;  and  the  blast  is  produced  by  means 
of  a  Sturtevant  blower.  The  first  story  is  fourteen  feet  high,  and  con- 
tains a  lecture  room,  two  clothes  rooms,  a  store  room,  and  the  qualita- 
tive laboratory.  The  latter  will  accommoilate  152  students  when  com- 
pleted, and  now  has  desks  for  104.  Each  desk  has  gas,  water,  and  an 
evaporating  hood.  The  second  story  is  fourteen  feet  high.  It  contains 
a  small  lecture  room  with  mincralogical  cabinet  and  furnace  models  for 
illustrating  metallurgy,  a  laboratory  for  agricultural  chemistry,  a  store 
room,  a  balance  room,  a  room  for  pharmacy,  a  private  laboratory  for  the 
instructors,  a  room  for  gas  analysis,  and  the  main  quantitative  labora- 
tory. The  latter  now  contains  48  desks,  and  can  hold  152.  The  gas 
analysis  room  has  but  one  outside  wall,  and  is  entirely  cut  off  from  the 
system  of  heating  and  ventilating  in  order  to  avoid  fluctuations  of  tem- 
perature. The  room  for  pharmacy  is  fitted  up  like  a  drugstore.  On 
the  mansard  floor  pro\ision  has  been  made  for  laboratory  work  in  pho- 
tography. 

^nCHIGAN. 

Eeports  have  been  received,  not  only  from  the  institutions  described 
below,  but  also  from  Battle  Creek  College,  Grand  Traverse  College,  and 
Elalamazoo  College.    See  the  statistical  tables  for  further  details. 

Albion  College,  Hillsdale  College,  Hope  College,  and  Olivet  College 
failed  to  report,  but  their  catalogues  have  been  consulted. 

ADRIAN  COLLEGE,  AT  ADRIAN. 

I.  W.  McKeever,  professor  of  natural  science. 

Physics. — Studied  from  Norton's  "Elements"  for  one  term  in  the 
preparatory  school.  In  the  college  the  juniors  study  SnelFs  Olmsted 
throughout  the  year,  three  hours  a  week.  Instruction  is  accompanied 
by  lectures  and  experiments.  Although  laboratory  work  is  not  a  re- 
quirement, students  are  encouraged  to  engage  in  it  and  are  given  such 
assistance  as  will  enable  them  to  demonstrate  experimentally  for  them. 
selves  the  principles  underlying  the  science. 

Chemistry. — Taught  in  the  senior  year.  Inorganic  chemistry  is  studied 
for  one  term,  with  recitations  and  lectures.    In  the  second  term  a  short 
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course  npou  orgauic  chemistry  is  giveu,  and  the  student  also  begins  to 
work  in  the  laboratory.  Qualitative  analysis  is  studied  during  the  sec- 
ond and  third  terms.  Before  entering  upon  the  study  of  chemistry,  the 
l>receding  course  in  physics  must  have  been  pursued. 

Both  studies  have  been  taught,  in  the  college  since  its  foundation. 
Analytical  chemistry  has  been  taught  only  for  about  six  years. 

UNIVERSITY  OF  MICHIGAN,  AT  ANN  ARBOB. 

In  this  institution  each  student  may  elect  his  studies  and  pursue  them 
in  any  order  he  may  choose ;  but  if  he  is  a  candidate  for  a  degree  he 
must  at  some  time  take  all  the  subjects  which  are  "  required"  for  the 
degree  he  seeks. 

Physics, — Professor  Charles  K.  Wead.  Candidates  for  the  degree  of 
bachelor  of  science  are  required  to  pass  an  entrance  examination  in 
[Norton's  Natural  Philosophy  or  an  equivalent. 

The  following  courses  of  instruction  in  physics  are  now  offered:  In 
the  first  semester,  (1)  experimental  physics,  two  lectures  and  one  reci- 
tation a  week ;  (2)  experimental  physics,  two  lecturer  and  three  recita- 
tions a  week — Deschanel's  text  book;  (7)  theoretical  physics,  two  exer- 
cises a  week;  (8)  physical  problems,  one  exercise  a  week.  In  the  second 
semester,  (3)  work  in  the  physical  laboratory,  five  days  a  week;  (4)  work 
in  the  physical  laboratory,  three  days  a  week ;  (5)  advanced  acoustics, 
one  lecture  a  week;  (6)  special  work  with  students  intending  to  become 
teachers.  The  first  and  second  courses  relate  to  mechanics,  acoustics , 
and  optics,  and  have  about  fifty  students  in  each.  In  the  laboratory 
about  fifteen  students  are  usually  engaged.  Heat  and  electricity  are 
taught  by  the  professor  of  general  chemistry.  The  "required"  courses 
are  as  follows:  For  b,  a.  degree,  course  1;  for  b.  l,  degree,  course  1; 
for  B.  s.  degree  or  for  degrees  in  civil  or  mining  engineering,  course  2. 
The  other  courses  are  on  the  list  of  electives. 

The  physical  laboratory  is  well  provided  with  apparatus  for  measure- 
ments in  most  of  the  important  departments  of  the  science.  The  labora- 
tory courses  may  be  taken  during  the  second  semester  by  all  students 
who  are  familiar  with  the  general  principles  of  experimental  physics. 
Students  who  are  sufficiently  advanced  to  work  independently  may  take 
laboratory  practice  during  the  first  semester.  Pickering's  Physical 
!Manipulation  is  used  as  a  text  book,  and  facilities  are  offered  the  pupil 
to  carry  out  such  of  his  own  ideas  as  seem  to  be  practicable.  Lectures 
are  given  in  connection  with  the  work  and  reports  are  made  by  each 
student. 

Students  desiring  to  become  familiar  with  lecture  room  apparatus  in 
order  to  fit  themselves  for  teaching,  or  for  other  purposes,  can  be  ac- 
commodated to  a  considerable  extent.  More  attention  will  hereafter  be 
given  to  such  students  in  connection  with  the  laboratory  work. 

From  year  to  year  the  subjects  treated  in  the  advanced  courses  will 
be  varied;  and  it  is  hoped  that  before  long  a  higher  course  of  lectures 
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may  be  given  uiK)n  experimental  physics,  going  over  the  whole  grouncL 
This  coarse  would  be  open  only  to  those  who  had  already  considerable 
familiarity  with  the  general  subject.  There  are  no  extra  charges  for  any 
of  the  work  in  physics. 

Cliemiatry, — Candidates  for  the  B.  s.  degree  are  required  to  pass  an 
entrance  examination  in  Xichols's  abridgment  of  Eliot  and  Storer's  mannal 
or  its  equivalent.  The  teaching  force  in  chemistry  is  as  follows :  Albert 
B.  Prescott,  professor  of  organic  and  applied  chemistry  and  pharmacy  f 
John  W.  Langley,  professor  of  general  chemistry,  in  charge  of  metal- 
lurgy 5  assistant  professor,  P.  B.  Rose ;  instructors,  O.  C.  Johnson,  B.  W. 
Cheever,  Y.  G.  Yaughan,  and  D.  A.  Joy;  also  two  student  assistants. 

In  the  department  of  general  chemistry  there  is  a  course  of  lectures 
during  one  semester  to  medical  and  dental  students ;  subject,  chemical 
physics  and  general  and  theoretical  chemistry.  For  students  in  the 
literary  department  elective  courses  are  offered  as  follows : 

(1)  A  course  of  lectures,  three  a  week  for  one  half  year,  with  experi- 
ments, upon  the  subjects  of  heat,  electricity,  and  chemistry.  (2)  A 
course  of  lectures  as  above,  with  mathematical  and  text  book  work,  Ave 
times  a  week  during  one  half  year.  (3)  A  course  of  lectures,  twice  a 
week  for  half  a  year,  on  the  kinetic  theory  of  gases  and  on  chemical 
philosophy.  (4)  Laboratory  methods  of  study ;  each  student  has  a 
desk  and  apparatus  and  works  out  experiuieutally  such  general  theo- 
rems ivs  '^substitution,^'' equivalents,"  ''molecular weights,"  "combining 
volumes,"  &c.,  three  times  a  week  for  half  a  year,  two  hours  each  time. 
(5)  Similar  to  4,  but  includes  in  addition  experimental  work  on  a  large 
or  lecture  room  scale,  live  times  a  week. 

Greneral  physics  must  precede  any  of  these  courses,  and  numbers  1 
and  2  must  be  taken  before  3, 4,  or  5.  Course  1  is  elementary,  and  is  the 
minimum  under  which  candidates  for  the  B.  A.  degree  can  -paaa. 
Course  2  is  intended  for  scientific  students  and  civil  engineers.   Course 

3  is  for  professional  chemists  and  for  post  graduate  students.    Courses 

4  and  5  are  supplementary  to  1  and  2. 

For  post  graduate  work,  leading  to  the  degi*ees  of  m.  s.  and  PH.  D.,  no 
regular  course  is  prescribed.  It  consists  of  original  investigations  in 
the  laboratory  and  in  a  critical  study  of  some  one  of  the  fundamental 
theories  of  chemistry.  The  number  of  students  in  professional  schools 
attending  the  lectures  to  medical  students  is  at  present  about  450. 

The  laboratory  of  analytical  and  applieil  chemistry  provides  instruc- 
tion for  students  in  the  academic  department,  in  the  schools  of  medicine 
and  of  pharmacy,  and  in  the  dental  college.  In  the  department  of  lit- 
erature and  science,  chemical  laboratory  work  is  wholly  elective,  and  is 
organized  as  follows:  (1)  Qualitative  analysis,  five  recitations  and  five 
laboratory  exercises  a  week,  for  one  or  one  and  a  half  semesters ;  (5) 
quantitative  analysis,  twice  a  week  in  the  class  room,  and  five  times  a 
week  in  the  laboratory',  for  one  semester;  (6)  proximate  organic  analy- 
sis, daily  for  two  months,  to  make  (with  a  couree  of  lectures  on  organic 
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chemistry)  an  elective  in  the  last  named  subject,  for  one  semester;  (7) 
ultimate  organic  analysis,  fire  times  a  week  in  the  laboratory ;  (8)  physio- 
logical chemistry,  five  times  a  week,  inclading  laboratory  work  and  lect- 
ures, for  one  semester ;  (0)  assaying  of  ores,  laboratory  work,  and  lectures, 
daily ,  for  two  months ;  (10)  blowpipe  analysis,  daily,  for  two  months;  (11) 
original  investigations,  five  times  a  week,  laboratory  work,  and  reading. 

liaboratory  practice  is  from  two  to  three  hoars  daily.  Course  1  or  2 
in  general  chemistry  must  precede  any  course  in  analytical  chemistry. 
€k)urses  8  and  10  are  open  to  those  who  have  completed  course  1,  and 
oourses  7,  9,  and  11  to  those  who  have  taken  courses  1  and  5.  The 
average  annual  number  of  academic  students  in  the  laboratory  for  the 
past  five  years  is  38f  •  About  two-thirds  of  them  take  as  much  as  two 
semesters  of  work  and  one-fourth  to  one-third  take  four  semesters.  At 
present  they  cannot  elect  to  begin  analytical  chemistry  with  less  time  than 
one  semester,  having  daily  classroom  exercises  and  daily  laboratory 
practice. 

In  nearly  all  the  classes,  teaching  in  the  class  room  accompanies 
laboratory  practice,  so  that  the  work  of  the  student  at  his  table  for 
the  day  has  been  directed  in  the  last  lecture  or  recitation  and  is  to  be 
explained  at  his  next  class  exercise.  Laboratory  practice  without  didac- 
tic study  is  here  held  to  be  as  futile  as  didactic  study  without  laboratory 
practice. 

The  lecture  room  in  chemical  physics  and  general  chemistry  will 
accommodate  nearly  five  hundred  students,  and  is  arranged  with  ele- 
vated seats  having  special  reference  to  experimental  illustration.  The 
instruction  in  metallurgy  is  supplemented  by  a  collection  of  furnace 
models,  constructed  upon  an  accurate  scale. 

The  laboratory  of  analytical  and  applied  chemistry  occupies  a  ground 
space  of  15,000  square  feet  and  contains  six  work  rooms  devoted  to  dif- 
ferent branches  of  experimental  study,  furnishing  in  all  175  student's 
tables.  Each  table  is  supplied  with  gas,  water,  and  washbasin  and 
waste  pipe,  and  with  suitable  apparatus.  Each  student  has  an  average 
area  of  55  square  feet  and  an  air  space  of  800  cubic  feet.  The  labora- 
tory is  furnished  with  sand,  water,  and  steam  baths,  drying  ovens,  and 
exhaust  connections  for  filtration.  In  the  balance  room,  accurate  bal- 
ances are  separately  assigned  to  the  students  in  quantitative  work,  and 
microscopes  are  provided  in  the  microscopic  room  for  those  who  require 
these  instruments.  The  general  furnace  room  (30  by  100  feet)  is  sup- 
plied with  assay,  blast,  and  other  metallurgic  furnaces  and  with  appa- 
ratus for  ultimate  organic  analysis.  The  standard  works  of  reference 
for  chemistry  and  the  allied  sciences  are  kept  accessible  to  the  students. 
The  laboratory  rooms  are  well  ventilated  by  Sturtevant  fan  ventilators. 

The  chemicals  and  apparatus  actually  consumed  in  the  individual 
work  of  the  student  must  be  paid  for  by  him.  On  entering  the  labora- 
tory he  makes  a  deposit  of  ten  dollars,  and  a  set  of  apparatus  is  invento- 
ried to  him.    From  time  to  time  additional  supplies  are  furnished,  and 
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an  account  is  kept.  On  leaving  the  laboratory  lie  is  credited  with  what 
remains  unconsumed  and  the  balance  is  strack.  All  supplies  are  fur- 
nished at  the  printed  price  current  of  the  New  York  dealers.  Experi- 
ence shows  that  the  average  laboratory  expenses  are  about  one  dollar 
and  twenty  cents  a  week. 

The  original  researches  published  from  this  laboratory  have  mainly 
been  in  the  line  of  pharmaceutical  or  medical  chemistry,  ^o  list  of 
them  has  been  submitted. 

As  the  plan  of  teaching  qualitative  analysis  at  this  university  varies 
somewhat  from  the  usual  routine,  the  following  statement  of  it  has  been 
prepared  by  Instructor  O.  G.  Johnson.  The  course  consists  of  six  months 
in  laboratory  work,  four  hours  daily,  with  daily  recitations.  Before  be- 
ginning actual  analysis  the  student  studies  solubilities  classified  aocord- 
ing  to  the  acids.  He  finds  by  experiment  what  solutions  of  metals  are 
precipitated  bj  fixed  alkalies,  ammonic  hydrate,  sulphuric,  hydrochloric, 
hydrosulphuric,  phosphoric,  and  sulphurous  acids,  ammonium  sulphide, 
potassium  bromide,  potassium  iodide,  sodium  phosphate,  sodium  sul- 
phite, &c.,  until  all  the  acids  of  more  common  occurrence  have  been 
studied  and  the  corresponding  equations  learned.  He  then  begins  the 
analysis  of  known  material,  giving  in  class  orally  the  corresponding 
equations.  This  is  followed  by  the  analysis  of  unknown  material.  Fifty 
mixtures  are  analyzed,  each  containing  several  salts,  thirty  being  solids 
and  twenty  solutions.  These  are  made  to  illustrate  the  most  important 
points  of  analysis,  with  special  reference  to  the  principles  of  oxidation 
and  reduction. 

Solutions  are  next  given  for  which  the  ordinary  methods  of  analysis 
make  no  x)rovision ;  such,  for  instance,  as  mixtures  in  which  metals  are 
precipitated  in  groups  to  which  they  do  not  belong.  Two  or  three  ex- 
amples will  illustrate. 

No.  1.  No.  2.  No.  3. 

BaCU  Sr(N03)2  CuSO* 

NII4CNS  NaCNS  NH4OH 

NaClOa  NaNOa  KIO3 

NajSOa 

On  addition  of  hydrochloric  acid  to  these  solutions  barium  sulphate 
is  thrown  down  from  the  first,  strontium  sulphate  from  the  second,  and 
cuprous  iodide  from  the  third.  Thus,  by  taking  advantage  of  the  oxid- 
izing action  of  the  suddenly  liberated  acids,  nearly  all  of  the  metals  may 
be  precipitated  in  the  hydrochloric  acid  group  or  carried  to  some  group 
in  which  they  do  not  belong.  The  student  works  ten  of  these  mixtures 
before  reporting;  and,  if  necessarj',  an  analysis  is  repeated  until  correct 
results  are  reached. 

Three  hundred  problems  are  also  given.  For  example:  How  may 
Pe^Cle  be  made  from  FeSOi  and  KCl  f  That  is,  the  Fe  for  the  FeaClg  is  to 
be  derived  from  the  FeS04,  and  the  CI  from  the  KCl ;  the  final  product 
to  be  free  from  all  impurities.    Only  about  one-tenth  of  these  problems 
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are  experimentally  performed.  For  the  remaiader  the  student  gives 
methods,  quoting  authority  for  each  step  from  the  books  and  journals 
to  which  he  has  access.  In  some  problems  the  cheapest  method  is  re- 
quired; others  are  of  theoretical  interest  only. 

MICinOAN  STATE  AGRICULTURAL  COLLEGE^   AT  LANSING. 

Physics. — Peck's  mechanics  is  studied  through  one  sophomore  and 
one  junior  term.  Miller's  Chemical  Physics  is  used  through  the  second 
junior  term.    "So  fuller  statement  concerning  physics  is  reported. 

Chemistry. — Professor  B.  G.  Kedzie  and  one  assistant.  Elementary 
chemistry  is  begun  in  the  third  freshman  term  and  continued  into  the 
sophomore  year.  The  course  covers  twenty-five  weeks  of  daily  lectures, 
and  the  students  use  Eoscoe's  work  for  reference. 

In  the  second  sophomore  term  there  are  lectures  upon  organic  chem  • 
istry  and  twelve  weeks  in  blowpipe  and  volumetric  analysis  of  one 
hour's  practice  daily.  In  the  third  term,  for  twelve  weeks,  the  sopho- 
mores have  qualitative  analysis  three  hours  a  day,  using  Professor 
Kedzie's  Handbook.  The  juniors  have  one  term  of  twelve  weeks  in 
agricultural  chemistry,  with  daily  lectures,  and  one  term,  as  already 
indicated,  in  chemical  physics.  The  total  amount  of  time  given  to 
chemistry  and  physics,  including  meteorology,  is  ninety-nine  weeks. 
Post  graduate  students  are  allowed  to  x)ursue  quantitative  analysis  to 
any  extent  they  desire,  but  no  regular  post  graduate  course  of  study 
has  been  established. 

The  chemical  laboratory  includes  a  lecture  room]  for  eighty  students^ 
an  analytical  room  with  tables  for  forty-eight  students,  a  professor's 
laboratory  and  study,  and  rooms  for  higher  researches.  Professor  Ked< 
zie  reports  investigations  into  electrical  conduction,  the  <*  magnetic 
wells''  of  Michigan,  the  food  value  of  different  varieties  of  wheat,  anal- 
yses of  Indian  corn,  and  analyses  of  soils  of  Michigan. 

WISCONSIN. 

Eeports  were  sent  in  by  the  institutions  described  below,  and  also  by 
Lawrence  University,  St.  John's  College,  and  Milton  College.  Addi- 
tional details  are  given  in  the  statistical  tables. 

Gales ville  University,  at  Galesville,  and  Northwestern  University,  at 
Watertown,  failed  to  report. 

BELOIT  COLLEGE,  AT  BELOIT. 

In  the  pro]iaratory  school,  instruction  is  given  in  the  elements  of  both 
chemistry  and  j)Iiysics.  Candidates  for  admission  to  the  collegiate  philo- 
sophical <;oiuso  arc  required  to  pass  an  entrance  examination  in  both 
subjects. 

Physics. —  One  exercise  daily  tlirough  two-thirds  of  the  junior  year. 
There  are  recitations  based  upon  Atkinson's  Ganot,  and  experimental 
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lectures.  One  professor  has  charge  of  this  subject,  and  also  of  math- 
ematics and  astronomy. 

Chemistry. — In  the  classical  course,  chemistry  has  a  place  daily  for 
two-thirds  of  the  sophomore  year.  In  the  philosophical  course  it  is 
studied  through  the  whole  year.  Instruction  is  given  by  lectures,  text 
book  recitations,  and  laboratory  practice  in  qualitative  analysis.  The 
latter  is  required  of  all  regular  students,  but  those  in  the  philosophicsJ 
isourse  do  more  than  the  others. 

Both  sciences  have  been  taught  in  this  college  since  its  opening  in 
1847.    Regular  laboratory  work  in  chemistry  was  introduced  in  1806. 

UNIVKRSITY  OF  WISCONSIN,   AT  MADISON. 

Physics. — John  E.  Davies,  professor  of  physics.  Mechanics  is  taught 
in  the  department  of  civil  engineering.  The  elements  of  physics  are  re- 
quired  for  admission  to  the  general  science  and  modem  classical  courses. 

After  1881  it  will  no  longer  be  required  for  the  latter.  In  the  "  college 
of  letters  "  physics  is  a  prescribed  study  during  the  first  third  of  the 
junior  year  and  is  elective  afterwards.  In  the  science  and  technologi- 
cal courses,  more  work  is  done. 

The  instruction  is  given  by  lectures  and  experiments  during  four 
terms,  beginning  with  the  first  term  of  the  junior  year.  Students 
whose  average  standing  does  not  fall  below  85  may  take  extra  studies 
in  physics.  These  consist  of  a  course  of  practical  training  in  the  use  of 
the  spectroscope,  and  also  of  electrical  and  other  measurements,  going 
over  about  the  ground  covered  by  Pickering's  Physical  Manipulations. 
As  the  work  to  be  done  presupposes  a  good  knowledge  of  theoiy,  the 
following  works  are  simultaneously  studied :  Ghauvenef  s  Combination 
of  Observations  and  Method  of  Least  Squares;  Airy's  treatises  on  Light 
and  Sound ;  Jenkin's  and  Maxwell's  treatises  on  Electricity  and  Magnet- 
ism; Boole's  Differential  Equations;  Todhunter's  Spherical  Harmonics. 
The  theory  of  determinants  is  studied  as  far  as  it  may  be  needed  for  the 
comprehension  of  the  above  works.  The  physical  laboratory  is  compar- 
atively new  and  is  not  yet  very  fully  equipped,  although  the  rooms  are 
tolerably  well  adapted  to  their  purposes.  The  lecture  apparatus  in 
physics  is  very  fair. 

Attached  to  the  department  of  physics  is  the  magnetic  observatory. 
While  it  is  primarily  intended  to  further  the  science. of  terrestrial  mag- 
netism, the  theory  and  mechanism  of  the  instruments  are  explained  to 
the  students  in  practical  physics ;  and  opportunity  is  given  each  year 
for  observing  the  method  of  determining  the  absolute  values  of  the 
magnetic  elements  at  Madison  according  to  the  methods  of  the  United 
States  Coast  Survey. 

Chemistry. — Professor  TV.  W.  Daniells  and  one  laboratory  assistant. 
E.  D.  Irving,  professor  of  geology,  mining,  and  metallurgy,  teaches  assay- 
ing. Generally  begun  in  the  junior  year.  In  the  engineering  courses 
chemistry  is  taken  by  the  sophomores.    Two  courses  in  chemistry  are 

496 


INSTRUCTION   IN   CHEMISTRY   AND   PHYSICS.  129 

provided,  a  long  and  a  short  course.  Students  may  elect  which  of  the 
two  they  will  follow,  but  one  must  be  taken.  The  short  course  consists 
of  twelve  weeks'  instruction,  principally  by  lectures,  in  inorganic  and 
organic  chemistry.  It  is  intended  only  to  give  an  outline  of  the  science, 
with  some  knowledge  of  the  general  principles  governing  chemical 
changes.    Text  book,  Koscoe. 

The  long  course  consists  of  a  daily  exercise  throughout  the  year,  and 
may  be  continued  two  years  at  option.  Instruction  in  inorganic  chem- 
istry is  given  by  lectures,  with  free  use  of  the  text  book  (Thorpe),  and 
by  laboratory  practice  during  the  fall  term.  The  lectures  are  illustrated 
by  experiments.  During  the  spring  term  a  course  of  lectures  is  given 
on  chemical  philosophy  and  the  chemistry  of  the  carbon  compounds. 
Qualitative  analysis  is  begun  upon  the  completion  of  the  course  in  in- 
organic chemistry.  The  course  includes  the  analysis  of  fifty  solid  sub- 
stances, containing  not  more  than  one  base  and  one  acid  each,  and  of 
forty  complex  substances,  most  of  which  are  ores,  minerals,  or  bodies 
used  in  the  arts.  Laboratory  work  is  accompanied  by  frequent  lectures 
and  reviews.  Exercises  in  stoichiometry  and  chemical  problems  are 
required  throughout  the  year. 

Quaatitative  analysis  is  begun  after  the  course  in  qualitative  work 
has  been  completed.  Each  student  makes  duplicate  analyses  of  every 
substance.  Volumetric  analysis  is  also  taught  and  volumetric  methods 
are  frequently  used  in  the  laboratory.  Students  intending  to  become 
physicians,  after  finishing  the  qualitative  course,  will  be  given  special 
facilities  for  urine  analysis,  the  detection  of  poisons,  and  the  analysis  of 
foods,  dnigs,  &c.  To  those  desiring  to  become  teachers  of  science  and 
who  have  taken  the  course  in  qualitative  analysis,  an  advanced  course 
in  experimental  chemistry  will  be  given. 

Both  the  qualitative  and  quantitative  laboratories  are  large,  well 
ventilated  and  well  ligluted,  supplied  with  gas,  water,  and  all  the  neces- 
sary fixtures.  Each  student  is  assigned  a  convenient  table,  shelves, 
drawers,  and  cupboard,  and  is  supplied  with  a  complete  outfit  of  ap- 
paratus and  reagents.  Laboratory  students  make  deposits  of  from  $5 
to  $30  to  cover  the  cost  of  chemicals  and  materials.  The  amount  of  the 
deposit  not  used  is  returned  at  the  close  of  the  term. 

There  are  also  laboratories  for  mineralogy  and  assaying,in  charge  of 
Professor  Irving.  In  connection  with  determinative  mineralogy  an  ex- 
tended course  in  blowpipe  analysis  is  given.  Assaying  is  taught  in  the 
junior  spring  term  to  students  of  the  courses  in  metallurgy  and  mining 
engineering  and  to  such  others  as  may  so  elect.  The  course  includes 
about  ten  lectures  upon  the  theory  and  practice  of  assaying,  the  re- 
mainder of  the  time  being  given  to  laboratory  work.  The  whole  num- 
ber of  assays  made  by  each  student  is  about  one  hundred,  chiefiy  of 
gold  aii<l  silver  ores.  The  assay  laboratory  has  tables  for  twenty  stu- 
dents and  is  i)iovided  with  six  cnicible  furnaces,  two  roasting  furnaces, 
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two  large  muffle  furnaoes,  a  Blake  crasher,  ballion  rolls,  bullion  assay 
apparatus,  &c. 

Besearch  is  encouraged,  but  it  is  found  practically  imfiossible  to  re- 
tain students  sufficiently  long  to  adequately  prepare  them  for  such  work. 
They  generally  hasten  to  get  into  some  work  that  will  afford  a  surer 
liveliliood.  Professor  Daniells  reports  for  his  own  part  analyses  of 
minerals  aud  rocks  made  for  the  State  Geological  Survey,  a  paper  upon 
catlinite,  and  another  upon  silicates  of  iron  and  lime  in  Milwaukee  white 
brick. 

LalK)ratory  instruction  iu  chemistry  began  here  in  1868.  It  was  at 
first  wholly  optional,  but  became  a  part  of  the  curriculum  in  1872. 

RACIXE  COLLEGKj   AT  KACINE. 

Physics. — Eev.  F.  S.  Luther,  professor  of  mathematics  and  physics. 
The  ju/iior  class  meet  the  professor  three  times  a  week  throughout  the 
year.  Text  book,  Snell's  Olmsted.  The  subjects  of  electricity  and  heat 
are  supplemented  by  lectures  and  experiments.  Chemical  physics  (light, 
&c.)  is  i^erjuired  for  admission  to  the  scientific  school. 

Chemistry. — K.  C.  Hindley.  In  the  school  of  letters  the  juniors  have 
three  hours  a  week  in  !N'orton's  text  book  and  lectures  upon  organic 
chemistry.  In  the  school  of  science  four  years  of  chemical  instruction 
are  given,  as  follows:  The  freshmen  work  and  recite  three  hours  a  week 
in  Eliot  and  Storer's  text  book  and  Caldwell  and  Breneman's  Chemical 
Practice,  and  take  notes  of  lectures  on  organic  chemistry.  After  this 
year  elementary  chemistry  will  be  required  for  admission.  Three  hours 
a  week  of  extra  laboratory  practice  are  allowed,  and  students  are  en- 
couraged to  make  use  of  the  privilege.  The  sophomores  have  qualita- 
tive analysis,  Fresenius,  three  times  a  week,  and  are  permitted  extra 
work  for  three  hours  more.  The  juniors,  four  hours  a  week  with  the 
privilege  of  three  more,  study  determinative  jnineralogy.  They  also 
begin  quantitative  analysis,  which,  with  assaying,  is  continued  through 
the  senior  year.  Three  hours  a  week  are  I'equired,  and  as  much  extra 
work  as  may  be  desired  is  allowed.  There  is,  as  yet,  no  post-graduate 
instruction. 

The  college  was  incorporated  in  1852.  Elementary  chemistry  and 
physics  were  taught  the  year  following.  The  fuller  course  in  chemistry 
began  in  1§GG. 

lUl'ON   COLLEGE,   AT  IlIPOX. 

A,  H.  Sabin,  professor  of  chemistry  and  natural  science. 

Physics. — Taught  for  one  term  in  the  preparatory  school.  Text  book, 
Norton.  In  the  college  course  the  juniors  recite  for  two  terms  from 
Atkinson's  Ganot,  mechiinics  having  been  i)reviously  taught.  There  is 
no  physical  laboratory. 

Chemistry. — The  sophomores  of  the  scientific  course  and  the  juniors  of 
the  classical  course  study  Eliot  and  Storer's  text  book,  having  lectures 
also  one  term.    The  sophomores  then  have  two  terms  and  the  juniors 
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one  term  of  laboratory  practice  in  qualitative  analysis,  working  three 
hours  a  day.  There  is  a  good  chemical  laboratory  for  thirty-two  students. 
It  is  arranged  especially  for  qualitative  work,  but  has  some  facilities  for 
quantitative  analysis.  Laboratory  practice  was  introduced  into  the  col- 
lege in  1876. 

MINNESOTA. 

St.  John's  College  also  reported.    See  the  statistical  tables. 
Macalest<jr  College  and  Augsburg  Seminary  failed  to  report. 

UNIVERSITY   OF   MINNESOTA,   AT  MINNEAPOLIS. 

Physics. — L.  W,  Peck,  assistant  professor  in  charge  of  physics.  Ele- 
mentary natural  philosophy  is  required  for  admission  to  the  "scientific'^ 
and  "modern''  courses. 

In  the  scientific  course,  physics  is  taught  for  three  terms,  namely, 
one  term  each  in  the  subfreshman,  freshman,  and  sophomore  years. 
The  classical  and  "modern"  students  havfe  one  term  in  the  freshman 
class  assigned  to  the  general  subject,  and  also  spend  two  hours  a  week 
upon  mechanics  during  the  middle  sophomore  term.  Atkinson's  Ganot 
and  Peck's  Mechanics  are  the  text  books.  In  addition  to  this  prescribed 
work  there  is  an  advanced  elective  course  of  practice  in  the  ph^'sical 
laboratory.  In  connection  with  the  latter,  a  small  room  has  been  set 
apart  for  a  lathe  and  workbench,  and  students  are  encouraged  to  con- 
struct models  and  apparatus. 

Chemistry. —  Professor  S.F.  Peckham;  F.  C.  Bowman,  assistant.  Be- 
gun in  the  freshman  year.  One  term  of  general  chemistry  is  required  in 
all  regular  courses.  In  addition,  the  scientific  students  are  obliged  to 
take  one  term  in  applied  chemistry  and  one  term  in  chemical  Analysis. 
A  year  of  analytical  chemistry  may  be  taken  as  an  elective  in  the  clas- 
sical and  modern  courses  and  two  years  in  the  scientific  course.  In  the 
College  of  Agriculture  the  regular  scientific  course  is  followed  up  to  the 
junior  year;  and  throughout  this  year  agricultural  chemistry,  including 
the  analysis  of  soils,  fertilizers,  and  food,  is  required.  Special  students 
are  received. 

Instruction  in  chemistry,  apart  from  the  laboratory  work,  is  given  by 
lectures,  with  Barker's  text  book  for  refereuce.  In  addition  to  the  ordi- 
nary drill  in  chemical  theory  and  the  properties  of  the  elements,  eight 
or  ten  lectures  are  devoted  to  the  historical  developmentof  chemical  the- 
ories from  the  period  of  the  alchemists  down  to  the  present  time.  As 
an  examination  upon  this  portion  of  the  work  the  students  are  required 
to  write  an  essay  upon  the  alchemists  and  on  dualism.  liesults  have 
proved  these  lectures  to  be  of  great  assistance  to  students  in  gaining  an 
intelligent  idea  of  chemical  philosophy. 

A  course  of  one  year  has  been  arranged  for  optional  work  by  students 
who  intend  to  study  medicine.  The  first  term  is  spent  upon  Appletou's 
Qualitative  Analysis  and  the  second  and  third  terms  upon  Odling's 
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Practical  Chemistry.  In  the  «econd  term  special  attention  is  paid  to 
toxicology,  and  in  the  third  term  animal  chemistry,  including  the  exam- 
ination of  urine,  is  taken  up. 

The  chemical  laboratory  occupies  five  rooms:  (1)  the  main  students' 
laboratory,  23  by  45  feet,  with  accomminlations  for  04  workers  classed  in 
two  sections  or  "reliefs;"  (2)  the  quantitative  laboratory, 22  by 30  feet; 
(3)  the  apparatus  room ;  (4)  the  professor's  private  laboratory ;  (5)  a 
room  in  the  basement  fitted  up  for  assaying  and  furnace  work.  A  good 
beginning  has  been  made  towards  a  museum  to  illustrate  chemical  tech- 
nology. 

Laboratory  expenses  for  students  are  low,  not  exceeding  for  chemicals 
and  apparatus  $10  a  term.  The  value  of  api)aratus  given  out  is  covered 
by  a  deposit  of  $10  made  at  the  beginning  of  the  term.  From  this,  at 
the  end  of  the  term,  the  necessary  charges  are  deducted. 

CARLETON  COLLEGE,  AT  NORTHFIELD. 

L.  B.  Sperry,  professor  of  physical  science. 

Physics. — Taught  from  Norton's  text  book,  one  term  in  the  senior  pre- 
paratory year.  Also  from  Snell's  Olmsted,  one  term  in  the  college 
course. 

Chemistry. — Begun  in  the  freshman  year.  One  term  is  given  to  ele- 
mentary text  book  work,  one  to  qualitative  analysis  in  the  laboratory, 
and  one  to  molecular  physics,  nomenclature,  and  theory.  Classical 
students  are  required  to  do  six  weeks  of  laboratory  work,  and  scientific 
students  twelve  weeks. 

IOWA. 

Reports  were  received  from  the  institutions  described  below  and  from 
Amity  College,  Griswold  College,  the  Norwegian  Luther  College,  Uni- 
versity of  Des  Moines,  Parsons  College,  Upper  Iowa  University,  and 
Humboldt  College.    Details  are  given  in  the  statistical  tables. 

Algona  College,  Simpson  Centenary  College,  German  College,  Penn 
College,  Central  University  of  Iowa,  and  Western  College  did  not 
report. 

IOWA   STATE   AGKR'ULTrRAL  C'OLLE(iE,    AT  AMES. 

Physics, —  Professor  J.  K.  Macoinber.  Professor  IMacomber  also  gives 
instnictiou  in  geology.  Physics  is  required  through  the  junior  and 
sophomore  years.  In  the  first  sophomore  term  mechanics  is  studied 
two  hours  a  week  and  in  the  second  term  sound  and  light  three  times 
weekly.  The  juniors  take  heat  in  the  first  term  and  begin  electricity, 
with  tliree  exercises  a  week.  In  the  second  term,  twice  weekly,  they 
finish  electricity  and  hear  a  course  of  lectures  on  tlie  more  prominent 
recent  discoveries  and  generalizations  of  physics.  In  the  "ladies'  course 
in  science,"  the  second  junior  term  of  physics  is  optional.  Instruction 
is  given  by  lectures  and  recitations.    Textbook,  Atkinson's  Ganot. 

In  the  senior  year  there  is  a  special  optional  course  in  physics.     One 
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of  the  requirements  for  entering  upon  il  will  be  proficiency  in  mathe- 
matics, and  it  is  desirable  that  analytical  geometry  shall  have  been 
studied.  The  course  includes  the  study  of  methods  of  physical  investi- 
gation and  the  principles  of  scientific  research.  Practice  in  the  labora- 
tory is  required  two  afternoons  each  week.  Post-graduate  courses  are 
also  offered. 

The  collection  of  physical  apparatus  is  large  and  increasing  every  year. 
Excellent  rooms  are  fitted  up  for  the  physical  cabinet  and  provided 
with  suitable  experimental  tables. 

Chemistry. — Professor  T.  E.  Pope ;  J.  S.  Lee,  assistant  professor.  Re- 
quired through  the  sophomore  year  in  all  courses;  also  through  the 
junior  and  senior  years  in  the  agricultiu^al  course,  but  partly  replaceable 
by  eloctives.  In  the  ladies'  course  there  is  also  a  requirement  in  the 
second  junior  term  of  one  hour  a  week  in  domestic  chemistry.  In  the 
latter,  such  subjects  as  bread  making,  cooking  in  general,  the  composi- 
tion of  foods,  the  antidotes  for  the  commoner  poisons,  adulterations  and 
their  detection,  &c.,  are  treated  of.  There  are  facilities  for  post  graduate 
courses,  in  addition  to  the  foregoing.  The  general  course  in  chemistry 
is  as  follows : 

Sophomore  year, — First  term :  General  chemistry,  three  times  a  week. 
Text  book.  Barker.  Instruction  is  given  largely  by  lectures.  There  are 
also  two  afternoons  a  week  in  the  laboratory,  in  which  the  student  be- 
comes familiar  with  various  chemicals  and  the  manipulation  of  appa- 
ratus. Second  term:  Qualitative  analysis,  twice  a  week  in  the  lecture 
room  and  two  afternoons  a  week  in  the  laboratory.  About  forty  sub- 
stances are  analyzed.  During  this  term  instruction  is  also  given  in 
chemical  problems. 

Junior  year. — First  term:  Quantitative  analysis,  four  afternoons  a 
week  in  the  laboratory ;  Caldwell's  Agricultural  Analysis  is  the  text 
book.  Second  term:  Organic  chemistry,  twice  a  week;  quantita-tiva 
analysis  continued,  embracing  volumetric  methods  and  food  analysis. 
Organic  chemistry  is  taught  both  practically  and  theoretically. 

Senior  year, — First  term :  Lectures  twice  a  week  in  agricultural  chem- 
istry. Second  term :  Lectures  on  food.  The  value  and  use  of  the  pro- 
tein bodies,  carbohydrates,  fats,  and  salts  are  discussed ;  also  the  value 
of  different  grains  and  grasses  as  food,  the  time  for  cutting,  and  the 
best  methods  of  preservation. 

The  laboratories  cover  over  four  thousand  square  feet  of  floor,  and 
can  accommodate  one  hundred  students  at  once,  giving  each  a  desk  room 
of  eight  square  feet.  Bach  desk  has  gas,  sink,  and  faucet,  and  those 
fitted  for  quantitative  work  are  provided  witli  filter  pumps.  Besides 
the  laboratory,  there  is  a  large  lecture  room,  with  a  store  room  of  equal 
size. 

The  original  investigations  thus  far  made  have  been  in  the  line  of  soil 
analyses  and  the  analysis  of  corn  and  grasses. 
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Both  studies  were  introduced  at  the  opening  of  the  college  in  1869. 
Since  then  a  laboratory  building  has  been  erected  by  the  State  at  a  cost 
of  $30,000. 

IOWA  COLLEGE,   AT  GRINNELL. 

Physics. — S.  J.  Buck,  professor  of  mathematics  and  natural  philos- 
ophy.   One  year  is  devoted  to  the  study  of  SnelFs  Olmsted. 

Chemistry. — Eliot  and  Storer's  manual,  with  laboratory  practice,  is 
studied  for  two  terms  by  the  classical  juniors  and  the  scientific  fireshmen. 
In  addition,  the  scientific  juniors  or  seniors  are  required  to  spend  at 
least  one  year  upon  analytical  chemistry.  Both  qualitative  and  quanti- 
tative analysis  are  taught. 

STATE  UXIVERSITY  OF  IOWA,   AT  IOWA  CITY. 

Gustavus  Ilinrichs,  professor  of  physical  science;  W.  C.  Preston, 
assistant  professor. 

Physics. — This  subject,  as  ordinarily  taught  in  the  high  schools,  is 
counted  on  time  on  the  requirements  for  admission,  but  not  as  a  college 
study  nor  as  equivalent  to  any  of  the  courses  described  below.  These 
are  as  follows,  arranged  by  terms  and  classes : 

Freshman  year. — Fall  and  winter  terms :  Elementary  laboratory  work, 
one  afternoon  a  week — required  in  the  school  of  science. 

Sophomore  year. —  Spring  term :  Daily  lectures  upon  general  physics — 
required  of  all  regular  students. 

Junior  year. — Pall  term:  Part  of  the  course  in  determinative  min- 
eralogy relates  to  the  physical  properties  of  minerals — elective  in  the 
school  of  science.  Spring  term  :  Daily  lectures  upon  meteorology,  with 
training  in  all  observations — required  in  school  of  science,  elective  in 
the  philosophical  course. 

Senior  year. — Fall  term :  Daily  experimental  lectures  upon  optics,  with 
lantern  projections,  introducing  instrumental  observations — required 
in  school  of  science  and  elective  in  philosophical  course.  Winter  term : 
Laboratory  work  in  practical  physics  of  a  more  advanced  grade,  with 
instruments  of  precision — elective  in  school  of  science.  Spring  term: 
Thesis  work  for  students  making  a  specialty  of  physics;  to  this  the  stu- 
dent may  devote  two-thirds  of  his  entire  time  during  the  term. 

In  addition  to  the  foregoing,  lectures  are  delivered  as  follows :  To  the 
juniors,  ten  lectures  on  electricity  and  magnetism ;  to  the  seniors,  in  the 
spring  terra,  lectures  on  "Chapters  in  the  history  of  physical  science.'' 

Chemistry. — This  subject,  as  taught  in  the  high  schools,  is  counted 
like  physics.    The  following  courses  of  instruction  are  given : 

Freshman  year. —  Spring  term :  Elementary  laboiatory  work,  two  after- 
noons a  week — required  in  the  school  of  science. 

Junior  year. —  Fall  term :  Blowpipe  analysis,  in  connection  with  deter- 
minative mineralogy  —  elective  in  school  of  science.  Winter  term: 
Dailylecturesupon  general  chemistry — prescribed  in  all  courses.   Spring 
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term:  A  practical  course  in  qualitative  analysis — elective  in  school  of 
science. 

The  rooms  assigned  to  chemistry  and  physics  occupy  the  first  story  of 
one  of  the  university  buildings.  They  comprise  a  lecture  hall,  an  ana- 
lytical laboratory,  a  balance  room,  an  optical  room,  a  meteorological  sta- 
tion, a  magnetic  observatory,  and  a  library.  A  furnace  room  and  a 
battery  room  are  in  the  basement.  No  charge  is  made  for  laboratory 
Tvork,  but  each  student  is  held  responsible  for  the  apparatus  intrusted^ 
to  him.  Text  books  in  both  sciences  are  used  for  reference  only  and 
are  supplemented  by  the  notes  of  the  students.  A  long  list  of  original 
researches  is  reported  by  Professor  Hinrichs,  representing,  however, 
only  his  own  work  and  not  that  of  his  students  or  associates. 

The  history  of  chemical  and  physical  teaching  in  this  university  is  not 
a  record  of  continuous  progress.  Under  the  presidency  of  Dr.  Black, 
in  the  years  1868  to  1871,  a  graded  course  of  laboratory  work  was  intro- 
duced and  thoroughly  developed.  During  Dr.  Thatcher's  administration, 
1871  to  1877,  this  was  practically  exterminated,  for  reasons  not  at  pres- 
ent given.  The  present  administration  is  now  making  efforts  to  reintro- 
duce such  work  in  the  newly  organized  division  of  the  college  known  as 
the  school  of  science. 

IOWA  WESLEYAX    UNIVERSITY,   AT  MT.  PLEASANT. 

Physics, — Required  one  term  in  the  preparatory  school  and  two  terms 
in  the  junior  year.    Text  books,  Quackenbos  and  Deschanel. 

Chemistry, — One  sophomore  term  inelementary  chemistry  and  one  terra 
in  qualitative  analysis  are  required.    Quantitative  analysis  is  optional. 

Chemistry  and  physics  were  taught  at  this  university  twenty-five 
years  ago,  but  laboratories  were  not  opened  Until  18G8. 

CORNEI.L  COLLEGE,  AT  MT.  VERNON. 

Professor  Alonzo  Collin. 

Physics, — The  course  occupies  thirty-eight  weeks.  Text  book,  Atkin- 
son's Ganot.  Experiments  are  performed  by  the  students  under  direc- 
tion of  the  teacher.  Each  piece  of  apparatus  is  operated  and  explained 
by  some  member  of  the  class  in  i)resence  of  the  whole  class.  Original 
exi>criments  are  encouraged.    The  study  is  altogether  obligatory. 

Chemistry, — Thirteen  weeks  in  descriptive  and  theoretical  chemistry, 
with  Barker's  text  book,  are  prescribed.  Twenty-five  weeks  are  devoted 
to  analytical  chemistry,  with  four  hours  a  week  of  laboratory  practice. 
This  is  also  prescribed,  except  that  classical  students  may  substitute 
Greek  for  it.  Students  are  required  to  take  notes  to  such  an  extent 
that  any  one  acquainted  with  the  subject  could  tell  from  them  what  work 
had  been  done.  The  laboratory  is  a  room  35  by  25  feet,  fitted  with  tables 
after  the  style  of  those  at  the  Columbia  College  School  of  Mines. 
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CKSKALOOSA  COLLEGE,   AT  OSKALOOSA. 

W.  S.  Barnard,  professor  of  natural  scieuce. 

Physics. — Peck's  Ganot  is  studied  in  the  preparatory  department  In 
the  junior  yasLT  there  is  an  advanced  course.  Students  assist  in  the  ex- 
periments. 

Chemistry. — Studied  in  the  junior  year.  The  text  (Youmans)  is  illus- 
trated by  experiments  performed  by  the  professor  and  repeated  by  the 
students.  The  laboratory  course  in  elementary  chemistry,  &c.,  is  pre- 
scribed.   Qualitative  analysis  is  taught  as  an  optional  study. 

TABOR  COLLEGE,  AT  TABOR. 

J.  E.  Todd,  professor  of  natural  scrence. 

Physics. — There  are  three  mouths  of  recitations  from  Oooley's  text 
book,  early  in  the  course.  Later,  three  months  in  mechanics  and  three 
or  four  months  in  general  i)hysics.    Text  book,  SnelPs  Olmsted. 

Chemistry. — Studied  by  the  juniors.  There  is  a  three  or  four  months' 
course  of  recitations,  with  experiments  and  occasional  lectures.  Text 
book,  Eliot  and  Storer.  It  is  followed  by  an  elective  course  in  qualita- 
tive analysis,  of  from  three  to  six  months'  duration,  with  daily  laboratory 
practice. 

NEBRASKA. 

Doaue  College,  at  Crete,  reports  only  elementary  work  in  chemistry' 
and  ])hysics,  but  some  experimentation  is  done  by  students.  For  details, 
see  the  statistical  tables. 

Xebnuska  College  and  Creighton  College  failed  to  report. 

UNIVERSITY   OF  XKBRASKA,    AT  LINCOLN. 

Iliram  Collier,  professor  of  general  chemistry  and  physics.  Agricult- 
ural chemistry  is  taught  by  Samuel  Aughey,  the  professor  of  natural 
sciences. 

Physics, —  Instruction  is  given  for  one  term  in  the  preparatory  school, 
from  Cooley's  text  book.'  In  the  junior  year,  Olmsted  is  studied  for 
two  terms.    There  is  the  nucleus  of  a  physical  laboratory. 

Chemistry. — Taught  from  Cooley's  textbook  one  term  in  the  prepara- 
tory school.  In  the  sophomore  and  junior  years,  three  terms  are  given 
to  chemistry,  one  general,  the  other  analytical.  The  latter  is  optional 
with  the  classical  students.  Text  books.  Barker,  with  Eliot  and  Storer 
for  analysis.    Both  qualitative  and  (luantitative  work  is  done. 

In  the  industrial  college  agricultural  chemistry  is  studied,  including 
agricultural  chemical  analysis. 

Both  studies  were  introduced  into  the  university  at  its  opening  in  1871. 

MISSOUKI. 

Besides  the  institutions  described  in  the  text,  the  following  have  re- 
ported: Central  College,  Pritehett  School  Institute,  Lincoln  College,  La 
Grange  College,  Baptist  College,  and  St.  Louis  University. 
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St.  Vincent's  College,  Lewis  College,  Woodland  College,  St.  Joseph 
College,  Christian  Brothers'  College,  Drury  College,  and  Central  Wes- 
lejan  College  did  not  report. 

See  statistical  tables  for  additional  details. 

MISSOURI   UNIVERSiri',  AT  COLUMBIA. 

Physics. — Professor  J.  G.  Norwood,  assisted  by  T.  J.  Lowry,  the  pro- 
fessor of  civil  engineering.  Physics  is  taught  in  all  the  regalar  collegi- 
ate courses  during  the  sophomore  year  and  occupiers  live  hours  a  week. 
Instruction  is  given  by  lectures  and  recitations,  experimentally  illus- 
trated. The  collection  of  apparatus  is  large  and  valuable,  but  no  sys- 
tematic physical  laboratory  work  is  reported. 

The  elements  of  physics  are  also  taught  to  the  normal  class  and  to 
such  elective  students  as  have  time  to  devote  to  the  subject.  This 
course  occupies  only  half  a  year,  five  times  a  week. 

Chemistry. — Professor  Paul  Schweitzer.  Instruction  is  given  in  two 
distinct  courses  of  lectures,  of  one  semester  each,  accompanied  by  black- 
board exercises  and  laboratory  work.  The  first  is  an  elementary  course 
upon  *' phenomenal  chemistry',"  daily,  supplemented  by  a  suitable  text 
book  to  facilitate  the  study  of  stoichiometry.  Kequired  of  all  students, 
except  those  in  the  law  school.  The  course  may  be  begun  in  the  fresh- 
man year,  but  it  is  generally  taken  by  the  juniors. 

The  second  course,  upon  "rational  chemistry," daily,  is  a  continuation 
of  the  first,  on  a  broader  basis;  and  while  the  one  is  merely  descriptive 
of  phenomena  presented  by  our  senses,  the  other  is  inductive,  leading 
to  their  explanation.  Digression  is  made,  toward  the  end  of  the  course, 
into  organic  and  applied  chemistry.  The  collection  of  specimens  to  illus- 
trate these  lectures  is  large  and  increasing;  and  in  addition  to  it  there 
is  a  set  of  Knapp's  Technological  Diagrams.  All  students  working 
for  an  academic  degree  and  those  who  contemplate  graduating  in  agri- 
culture or  civil  engineering  must  attend  this  course.  A  course  of  lect- 
ures on  agricultural  chemistry  is  delivere.l  to  students  in  agriculture, 
daily,  for  one  semester. 

The  laboratory  is  furnished  in  the  most  approved  style,  with  work- 
ing tables,  reagents,  and  apparatus  generally.  Qualitative  analysis  is 
taught  by  lectures,  blackboard  exercises,  and  laboratory  work.  For 
blow])ipe  analysis  there  is  a  regularly  arranged  course.  This  work  is 
required  of  all  candidates  for  academic  degrees,  and  also  of  students 
in  agriculture,  medicine,  and  civil  engineering.  The  course  in  phenom- 
enal chemistry  must  precede  it. 

When  the  student,  upon  written  and  experimental  examination,  proves 
himself  to  be  sufliciently  familiar  with  qualitative  analysis,  quantita- 
tive analysis  may  be  taken  up.  Uere  also  lectures  and  blackboard  ex- 
ercises go  side  by  side  with  laboratory  practice.  A  certain  amount  of 
work  in  this  line  is  required  of  all  students  taking  the  courses  in  science 
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and  in  civil  engineering,  and  a  somewhat  larger  amount  of  students  in 
agriculture. 

If,  after  completing  the  foregoing  course,  any  student  desires  to  en- 
gage  in  special  investigations,  either  scientific  or  pra:tical,  ev^ery  &cility 
will  be  given  him. 

The  charge  for  ordinary  chemicals  is  three  dollars  a  month.  A  de- 
posit is  made  by  each  student  of  from  $10  to  $20,  to  guarantee  the 
safety  of  apparatus.  The  value  of  articles  broken  or  injured  is  deducted 
from  this  sum,  and  also  a  small  percentage  for  tlie  use  of  apparatus. 

Professor  Schweitzer  submits  a  long  list  of  original  researches,  which, 
however,  is  too  extended  for  reproduction  here.  They  relate  partly  to 
pure  and  partly  to  applied  chemistry. 

MlSSOrni    I'XIVERSITY  8CUOOL  OF  MINES  AND  METALLURGY,  AT   ROLLA. 

Physics. — Taught  by  lectures  and  recitations  during  the  first  year  of 
the  regular  three  years'  courses.  The  work  of  instruction  is  divided  be- 
tween three  of  the  professors  in  other  departments. 

Chemistry. — Charles  E.  Wait,  professor  of  analytical  chemistry  and 
metallurgy.  General  chemistry  is  studied  by  the  preparatory  class  and 
in  the  first  year  of  the  three  years'  courses.  The  preparatory  pupils 
begin  the  subject  with  the  second  semester  and  are  taught  by  text  book, 
recitations,  and  experiments.  The  aim  is  to  fit  them  for  the  advanced 
work  of  the  following  year  and  for  entrance  into  the  laboratory.  In 
the  first  year  of  the  regular  courses  general  chemistry  is  continued,  with 
four  exercises  a  week  through  both  semesters.  Chemical  philosophy  is 
first  introduced  and  continued  through  a  part  of  one  semester,  and 
many  x)roblems  are  assigned.  The  remainder  of  the  year  is  given  to 
theoretical  and  descriptive  chemistry,  and  the  latter  part  of  the  course 
is  devoted  to  organic  chemistry,  with  special  reference  to  the  chemistry 
of  animal  and  vegetable  life. 

Analytical  chemistry  is  taught  during  all  three  years.  In  the  first 
year,  four  hours  a  day  are  given  to  actual  laboratory  practice.  The 
course  begins  with  blowpipe  work,  then  qualitative  analysis  is  taken 
up,  and  determinative  mineralogy  is  also  entered  upon.  Lectures  are 
giv(*n  upon  qualitative  analysis,  in  addition  to  the  laboratory  exercises. 

Quantitative  analysis  occupies  the  second  and  third  years.  Assaying 
is  also  taught. 

Special  students  in  chemistry  are  admitted  at  any  time,  and  may  pur- 
sue, at  their  discretion,  the  studv  and  analvsis  of  anv  class  of  ores  or 
nietallnrgic  i)n)ducts. 

WILLIAM  .lEWKLL  COLLK.JlE,  AT   LinKIlTY. 

Physics. — Taught  in  the  so]>homore  year  by  text  book  recitations,  ac- 
companied with  blackboard  exercises,  lectures,  and  experiments. 

Chemistry. — The  junior  class  have  text  book  recitations  throughout 
the  year,  with  blackboard  exercises  and  experimental  lectures.    GThe 
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students  are  trained  in  both  the  old  and  the  new  nomenclatare^  and  are 
required  to  be  able  to  translate  the  one  into  the  other  and  to  work  out 
all  chemical  problems.  The  senior  class  have  laboratory  practice  three 
times  a  week  and  go  through  a  course  in  manipulation  and  in  qualitative 
analysis.  During  the  last  term  they  assume  the  position  of  instructors, 
lecturing  and  experimenting  before  the  junior  class.  The  junior  work 
is  prescribed  in  all  courses ;  that  of  the  senior  year  is  obligatory  only 
upon  candidates  for  the  A.  M.  degree  or  for  graduation  in  the  school  of 
natural  science.    Original  research  is  not  encouraged. 

WASHINGTON  UNIVERSITY,  AT  ST.   LOUIS. 

Physics. — Professor  F.  E.  Kipher.  For  admission  to  the  Polytechnic 
School  as  much  physics  is  required  as  is  contained  in  the  first  half  of 
Wells's  Natural  Philosophy  or  in  Kolfe  and  Gillett's  Handbook.  For 
all  engineering  and  scientific  students,  physics  is  an  obligatory  study 
during  the  freshman  year  and  half  of  the  sophomore  year.  This  time 
is  given  to  recitations  and  lectures,  with  class  experiments.  Text  book, 
Atkinson's  Ganot.  In  all,  there  are  about  180  exercises.  During  the 
latter  half  of  the  sophomore  year  laboratory  practice  is  prescribed,  and 
occupies  altogether  about  forty  hours. 

For  scientific  students,  in  addition  to  the  foregoing,  lectures  and 
laboratory  work  are  obligatory  in  the  junior  year,  and  laboratory  prac- . 
tice  of  any  special  kind  is  elective  during  the  first  senior  term. 

The  physical  laboratory  occupies  a  room  about  forty- two  feet  square 
on  the  third  floor  of  the  university  building.  Whenever  a  series  of 
similar  experiments  are  made,  the  results  of  observation  are  compared 
with  the  theory  by  the  graphical  method.  Students  are  encouraged  to 
perform  original  experiments  and  old  experiments  by  new  methods, 
and  in  all  cases  care  is  taken  to  secure  written  reports  of  all  the  work 
done. 

Professor  Cipher  has  published  several  original  investigations  on  the 
mechanical  work  done  in  exhausting  a  muscle,  on  the  variation  of  the 
strength  of  a  muscle,  on  a  new  form  of  lantern  galvanometer,  on  the 
distribution  of  errors  in  numbers  written  from  memory,  on  the  proper 
length  of  a  gymnasium  swing,  and  on  the  determination  of  rainfall  in 
an  elevated  gauge.  Ue  has  also  done  much  important  work  in  the  line 
of  meteorology. 

Chemistry. — Professor  Abram  Litton.    A  course  on  general  chemistry, 
with  experiments,  is  given  to  the  scientific  sophomores  and  the  classical 
juniors  during  twenty  weeks.    After  that,  laboratory  practice  for  one 
or  two  years  is  obligatory  upon  the  scientific  students,  but  optional  in* 
the  collegiate  department. 

In  the  Polytechnic  School  the  special  course  in  chemistry  begins  with 
the  junior  year.  There  are  in  this  year  lectures  upon  theoretical  and 
organic  chemistry  and  from  four  to  six  hours  daily  in  laboratory  prac- 
tice.   The  latter  is  in  qualitative  and  quantitative  analysis  and  deter- 
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miuative  mineralogy.  Geology  and  English  composition  arc  the  remain- 
ing studies  of  the  year.  The  seniors  study  political  economy,  write 
themes,  prepare  a  thesis,  and  spend  much  time  daily  in  the  laboratory 
working  upon  analytical  and  applied  chemistry,  including  some  phar- 
maceutical work,  toxicology,  and  assaying. 

The  chemical  building  contains  three  work  rooms,  besides  a  lecture 
room,  the  professor's  room,  and  two  rooms  for  storage  and  apparatus; 
also,  two  large  rooms  in  the  basement  of  another  building  have  been 
fitted  up  for  assaying  and  industrial  chemistry. 

Chemistry  was  first  taught  here  in  about  1857  or  1858,  and  the  chem- 
ical laboratory  was  completed  and  opened  in  1859.  Physics  was  first 
taught  here  in  1858  b}'  General  Reynolds,  and  afterwards  by  General 
Schofield  until  1861.  Then  Dr.  Litton  took  charge  of  it  for  a  year  or 
two.  Later,  Professor  1).  Arnold  taught  physics  until  1874,  when  F.  E. 
Xii)her  was  appointed  assistant  professor.  The  latter  became  full  pro- 
fessor in  1S75.  The  chair  of  physics  was  endowed  by  Wayman  Crow, 
esq.,  with  the  sum  of  $25,000. 

KANSAS. 

l>aker  University  reported,  but  as  only  elementary  scientific  work  is 
done  there  the  necessary  information  is  easily  given  in  the  statistical 
tables. 

St.  Benedict's  College,  Highland  University,  Lane  University,  Ottawa 
University,  St.  Mary's  College,  and  Washburn  College  failed  to  report 

UNIVKUSITY  OF   KANSAS,   AT  LAWRENCE. 

Physics. — Herbert  S.  S.  Smith,  professor  in  charge  of  physics,  astron- 
omy, civil  engineering,  and  free  hand  drawing.  The  middle  prepara- 
tory class  has  a  course  of  twenty  weeks  in  Avery's  Natural  Philosophy. 
In  the  junior  collegiate  year  instruction  is  given  based  upon  Olmsted's 
text  book,  supplemented  by  lectures  and  experiments.  The  classical 
students  have  five  exercises  a  week  for  twenty  weeks ;  the  scientific  and 
modern  literature  students,  five  a  week  for  forty  weeks.  There  is  a 
good  collection  of  apparatus,  but  no  facilities  are  off*ered  for  labonvtory 
work  or  post  graduate  instruction. 

The  second  year  "English  normal"  class  is  given  a  course  like  that 
taken  by  the  preparatory  students,  but  arranged  with  special  reference 
to  their  duties  as  teachers. 

Chemistry. — George  E.  Patrick,  professorof  chemistry,  mineralogy,and 
metallurgy.  All  sophomores  take  this  study  for  twenty  weeks,  with 
five,  exercises  a  week.  An  '^exercise"  may  be  either  a  recitation  or  a 
lecture  one  hour  long,  or  laboratory  practice  for  two  hours.  The  text 
book  is  Barker's.  The  laboratory  work  of  general  students  consists  of 
experiments  illustrating  equivalence  and  the  properties  of  elements, 
and  a  very  elementary  course  in  qualitative  analysis. 

The  special  course  in  chemistry  diverges  from  the  general  scientific 
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course  at  the  beginning  of  the  junior  year.    From  this  point  on,  it  is  as 
follows : 

Junior  cIuhs. — First  session:  Inorganic  chemistry,  twenty  weeks; 
quantitati\re  analysis,  gravimetric,  twenty  weeks;  logic  and  physiology, 
ten  weeks  each.  Second  session :  Organic  chemistry,  ten  weeks ;  quan- 
titative analysis,  gravimetric,  ten  weeks;  physics  and  astronomy,  twenty 
weeks  each. 

Senior  class. — First  session:  Organic  chemistry;  quantitative  anal- 
ysis, organic  and  volumetric,  twenty  weeks.  Meteorology,  mineralogy, 
and  geology,  ten  weeks  each.  Second  session  :  Blowpipe  analysis,  as- 
saying, and  original  chemical  work,  fifteen  weeks;  political  economy, 
fifteen  weeks. 

During  these  two  years  at  least  twenty  hours  of  laboratory  practice 
are  required. 

The  space  assigned  to  chemistry  is  as  follows :  A  lecture  room,  24  by 
42  feet ;  a  general  laboratory,  22  by  45  feet,  fitted  with  tables,  cases, 
gas,  water,  &c.,  suitable  for  the  accommodation  of  thirty  students; 
stock  and  apparatus  room,  12  by  3S ;  specialists'  room,  24  by  42  feet, 
partially  fitted  up ;  assay  and  furnace  room. 

Both  studies  were  introduced  at  the  opening  of  the  State  university, 
in  1866.  In  1873  chemistry  was  given  a  more  prominent  place.  The 
special  course  was  organized  in  1876.  In  1878,  the  chair  of  chemistr}' 
and  physics  was  divided  and  both  subjects  were  put  upon  their  present 
footing. 

KANSAS  STATE   AGRICULTURAL  COLLEGE,   AT   MANHATTAN. 

G.  II.  Failyer,  professor  of  chemistry  and  physics. 

Physics. — Taught  for  five  months  during  the  second  year  of  the  regu- 
lar courses.  Text  book,  Peck's  Ganot.  The  work  includes  experimen- 
tal stud}'  in  the  physical  laboratory. 

Chemistry. — During  the  third  year,  four  months  are  devoted  to  inor- 
ganic chemistry,  with  laboratory  practice.  One  month  is  also  given  to 
organic  chemistry,  with  laboratory  work  continued.  Qualitative  anal- 
ysis is  taught  for  four  months  in  addition  to  the  foregoing.  In  the 
woman's  course  the  latter  subject  is  replaced  by  a  course  of  lectures 
upon  household  chemistry.  This  embraces  the  chemistry  of  cooking, 
the  composition  of  foods,  the  ripening  and  preservation  of  fruits,  &c. 

Students  in  the  fourth  year  of  the  farmer's  course  devote  three  months 
to  agricultural  chemistry,  some  time  to  blowpipe  analysis  and  deter- 
minative mineralogy,  and,  if  they  desire,  take  also  a  course  in  quantita- 
tive analysis.  Special  courses  are  also  offered  in  assaying,  pharmaceu- 
tical chemistry,  and  photography. 

COLORADO. 

The  University  of  Colorado  neglected  to  report. 

MININU  INSTITUTE   CONNECTED   WITH   COLORADO   COLLEGE,  AT  COLORADO   SPRINGS. 

J.  H.  Kerr,  professor  of  chemistry  and  geology  and  instructor  in 
mining  and  metallurgv. 
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Physics. — Taaght  for  two  terms  in  the  second  year  preparatory  class. 
Text  book,  Balfour  Stewart 

Chemist  rif. — Began  with  Eliot  and  Storer's  textbook.  In  the  labora- 
tory the  student  learns  not  only  to  perform  the  experiments,  bat  also  to 
construct  his  own  apparatus.  He  is  also  encouraged  to  get  other  exper- 
iments from  other  authors.  This  course  is  followed  by  qoalitatiTe  and 
quantitative  analysis. 

Classes  in  these  subjects,  the  first  organized  in  Colorado  south  of 
Denver,  were  opened  at  this  college  in  1875. 

STATE  SCHOOL  OF  MINES,   AT  GOLDEN. 

Milton  Moss,  professor  of  analytical  and  applied  chemistry ;  Gregory 
Board,  professor  of  mineralogy,  metallurgy,  and  assaying. 

Chemistry  is  taught  with  particular  reference  to  its  applications  in 
metallurgy,  geology,  and  mineralogy.  There  is  a  two  years'  course, 
during  which  the  students  are  expected  to  occupy  themselves  in  the 
laboratory  a  large  part  of  the  time,  enough  to  obtain  a  good  practical 
knowledge  of  analytical  chemistry  and  the  assaying  of  ores.  Physics 
is  taught  incidentally  to  the  departments  already  mentioned. 

CALIFORNIA. 

In  addition  to  the  institutions  described  below,  St.  Mary^s  College, 
Pacific  Methodist  College,  and  Ilesperian  College  reported.  See  statis- 
tical tables. 

The  Missionary  College  of  St.  Augustine,  Pierce  Christian  College, 
St.  Vincent's  College,  Santa  Clara  College,  University  of  the  Pacific, 
College  of  Our  Lady  of  Guadalupe,  California  College,  and  Washing- 
ton College  tailed  to  rei>ort.  Some  catalogues  have  been  consulted  in 
the  process  of  tabulation. 

UNIVEKSITY  OF  CALIFOUXIA,   AT  BERKELEY. 

Phyisics. — John  Le  Coute,  president  and  professor  of  physics;  Edward 
A.  Parker,  instructor  in  physics  and  mechanics.  Taught  in  the  clas- 
sical and  literary  courses  throughout  the  latter  half  of  the  junior  and  the 
whole  of  the  senior  year.  In  the  scientific  departments  it  is  studied 
during  the  sophomore  and  senior  years,  except  that  in  the  college  of 
agriculture  the  senior  work  in  physics  is  elective  and  some  time  is  given 
to  the  subject  in  the  second  junior  term.  Mechanics  is  studied  in  all  of 
the  scientific  courses  except  that  of  agriculture  during  the  junior  year. 
In  the  last  named  course  it  is  put  down  only  for  the  first  junior  term. 
In  the  college  of  mechanics  this  branch  of  physics  is  continued  through 
the  senior  year.  Text  book,  SnelPs  Olmsted,  with  other  works  for  refer- 
ence. Tbe  sophomore  class  study  heat  and  the  seniors  take  up  capil- 
larity, electricity  and  magnetism,  acoustics,  and  ox)tics.  Instruction  is 
given  by  lectures  and  recitations,  accomx)anied  by  exi)erimental  demon- 
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strations  aud  the  solution  of  practical  problems.  There  is  a  very  com- 
plete cabinet  of  physical  apparatus,  but  no  laboratory  work  for  students 
is  indicated  in  the  university  catalogue. 

Chemistry. — W.  B.  Rising,  professor  of  chemistry ;  E.  W.  Hilgard, 
professor  of  agriculture,  agricultural  chemistry,  and  botany ;  F.  S.  Sut- 
ton, assistant  in  agricultural  chemistry;  Edward  Booth,  S.  B.  Christy, 
and  J.  M.  Stillmau,  instructors  in  chemistry;  August  Harding,  assist- 
ant in  chemistry.  To  students  in  the  classical  course  lectures  upon 
chemistry  are  delivered  during  the  first  half  of  the  junior  year.  Students 
iu  the  literary  course  take  chemistry  both  in  the  lecture  room  and  the 
laboratory  throughout  the  sophomore  year  and  may  continue  it  as  an 
elective  in  the  first  junior  term. 

In  the  several  scientific  departments  a  course  of  general  and  theoret- 
ical chemistry  is  given  during  the  latter  half  of  the  freshman  and  the 
whole  of  the  sophomore  year.  It  embraces  the  elements  of  both  inor- 
fjanic  and  organic  chemistry,  and  includes  lectures,  recitations,  and 
laboratory  work.  The  last  is  of  an  elementary  character.  In  the  col- 
lege of  mining,  in  addition  to  the  foregoing,  a  course  of  lectures  upon 
general  and  theoretical  chemistry,  more  advanced  than  that  pre^iously 
mentioned,  is  given  to  the  juniors;  and  analytical  chemistry,  both  qual- 
itative and  quantitative,  is  studied  through  the  junior  and  senior  years. 
In  the  college  of  agriculture  the  advanced  lectures  to  the  juniors  are 
also  given,  together  with  a  course  upon  organic  chemistry  in  the  senior 
year.  Chemical  analysis,  with  its  special  bearings  upon  agriculture,  is 
carried  through  both  the  junior  aud  the  senior  classes,  and  the  juniors 
have  also  special  instruction  iu  agricultural  chemistry.  In  the  college 
of  chemistry  the  entire  four  years'  course  of  study  leading  to  a  degree 
is  as  follows : 

First  year. —  First  term :  Algebra,  French  or  German  begun,  rhetoric, 
English  composition,  free  hand  drawing,  Spanish  (optional  throughout 
the  year).  Secoild  term  :  Geometry,  chemistry  (recitations  and  labora- 
tory practice),  French  or  German,  English  composition,  English  (his- 
tory of  the  language),  free  hand  drawing. 

Second  year. — First  term:  Trigonometry,  analytical  geometry,  chem- 
istry, physics,  botany,  French  or  German,  English  composition,  indus- 
trial drawing,  Spanish  (optional  throughout  the  year).  Second  term : 
Analytical  geometry,  laud  surveying  and  levelling,  qualitative  analysis, 
physics,  botany  (elective),  French  or  German,  history  (elective),  indus- 
trial drawing. 

Third  year. — First  term:  Inorganic  chemistry  (lectures),  analytical 
chemistry,  mineralogy,  mechanics,  zoology,  German  or  French.  Sec- 
ond term:  Inorganic  chemistry  (lectures),  analytical  chemistry,  mineral- 
ogy, mechanics,  zoology  (elective),  French  or  German,  history  (optional) , 
Spanish  (optional). 

Fourth  year. — First  term:  Organic  chemistry  (lectures),  analytical 
chemistry,  mineralogy  (laboratory  work),"  physics,  geology,  astronomy 
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(elective),  metallurgy  (elective),  political  economy.  Second  term:  Or- 
ganic chemistry  (lectures),  analytical  chemistry,  mineralogy  (laboratory 
work),  physics,  geology,  law  (lectures,  optional),  thesis  for  graduation. 

Students  taking  this  course  spend  at  least  fifteen  hours  a  week  in  the 
laboratory  during  the  junior  year  and  twenty  hours  a  week  daring  the 
senior  year.  Practical  instruction  in  electrometallurgy  is  given  to  such 
students  as  desire  it.     Special  students  in  chemistry  are  receiveil. 

The  laboratories  are  open  daily,  including  Saturdays.  The  room  for 
quantitative  analysis  has  accommodations  for  thirty-two  students.  Ad- 
joining it  are  the  laboratory  and  study  of  the  professor,  the  balance 
room,  and  the  fusion  room.  Below  is  a  room  for  qualitative  analysis, 
also  with  accommodations  for  thirty- two  students.  Adjacent  to  this  is 
a  room  devoted  to  work  in  elementary  chemistry.  A  charge  of  fifteen 
dollars  a  term  is  made  for  chemicals  used  in  analysis.  Breakage  is  also 
charged  upon  apparatus. 

ST.    IGNATIUS   COLLKGE,    AT  SAX    FKANCISCO. 

rhi/sic8, —  Rev.  J.  M.  Neri,  s.  j.  Text  book,  Atkinson's  Ganot.  The 
first  year  in  physics  is  devoted  to  the  general  properties  of  bodies,  mat- 
ter, and  force,  hydrostatics,  pneumatics,  acoustics,  and  heat.  In  the 
second  year  optics,  magnetism,  electricity,  and  meteorology  are  dis- 
cussed. The  first  year  is  obligatory  upon  all  candidates  for  the  A.  B. 
degree,  and  the  second  year  in  addition  for  the  degree  of  A.  >i. 

The  collection  of  physical  apparatus  is  valued  at  over  fifty  thousand 
dollars.  Popular  experimental  lectures  are  given  by  Father  Xeri,  aided 
by  students.  Xo  laboratory  work  in  physics  and  no  original  researches 
have  been  reported. 

.Chemistry, —  In  the  first  year  general  inorganic  chemistry  and  the  ele- 
ments of  organic  chemistry'  are  studied.  The  second  year  is  devote  to 
analytical  chemistry.  The  requirements  are  the  same  as  with  physics. 
Xo  research  work  has  yet  been  published  from  the  institution. 

OREGON. 

Ilei)orts  were  received  from  the  institution  described  below  and  from 
Pacific  CTiiiversity,  McMiunville  College,  and  Christian  College.  For 
details,  see  the  statistical  tables. 

Corvallis  College,  the  University  of  Oregon,  Philomath  College,  and 
Willamette  University  neglected  to  rej^ort. 

STATE   AGHICULTIRAL   COLLEGK,    AT   COHVALLIS. 

Physics. —  The  course  is  not  fully  described.  Maxwell  on  Heat,  Jen- 
kin  on  Electricity,  and  Airy  on  Light  are  reported  as  the  text  books 
used. 

Chemistry. — The  course  includes  chemical  physics,  general  chemistry, 
chemical  i)liilosoi)hy,  and  qualitative  analysis.  Roscoe,  Cooke's  Chem- 
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ical  Philosophy,  Thorpe's  Chemical  Problems,  and  Eliot  and  Storer's 
Qualitative  Analysis  are  the  text  books  employed. 

These  subjects  have  been  taught  in  this  college  for  about  seven  years. 
They  are  required  of  all  male  students,  but  not  of  females. 

MISCELLANEOUS.  , 

No  college  reports  were  received  firom  either  Florida  or  Nevada. 
IFrom  the  Territories  but  one  institution  reported,  namely,  the  Univer- 
sity of  Deseret,  at  Salt  Lake  City,  Utah.  Here  the  course  in  physics 
consists  of  one  hundred  lectures,  illustrated  by  experiments  and  prob- 
lems. In  chemistry  one  hundred  lectures,  with  experiments,  are  given^ 
followed  by  a  course  of  twenty  weeks  in  laboratory  practice.  For  addi- 
tional details,  see  the  statistical  tables. 


CHAPTEE  VII. 

SCHOOLS  OF  MEDICINE,  DENTISTRY,  AND  PHARMACY. 

Although  the  medical  schools  were  among  the  earliest  institutions  to 
give  chemistry  a  fair  recognition,  they  have  by  no  means  kejpt  up  with 
the  recent  growth  in  scientific  teaching.  This  negligence  has  been  due 
to  a  variety  of  interacting  causes.  The  excessive  multiplication  of  med- 
ical schools,  arisiug  partly  from  the  need  of  supplying  widely  separated 
localities  with  means  of  education  and  partly  from  professional  rivalries^ 
has  led  to  a  sort  of  competition  whose  chief  tendency  is  to  keep  down 
the  standard  of  instruction.  For  example,  in  the  State  of  Ohio,  Cincin- 
nati has  three  '•  regular"  or  " allopathic''  medical  schools,  Cleveland  two, 
and  Columbus  two.  One  such  school  in  each  of  these  centres,  with  con- 
centrated means  and  higher  standards,  would  render  x)ossible  mluch 
better  work  than  is  done  now.  Again,  the  plan  of  instruction  in  most 
American  medical  schools  is  hardly  favorable  to  advanced  or  thorough 
study  in  any  department.  The  competition  above  referred  to  has 
brought  about  a  tendency  toward  graduating  the  largest  number  of  stu- 
dents in  the  shortest  possible  time,  with  little  reference  to  previous  at- 
tainments or  to  the  inculcation  of  exact. scientific  knowledge.  Pupils 
having  barely  the  rudiments  of  a  common  school  education  are  taken, 
lectured  to  for  five  mouths  in  the  year  during  two  or  three  years,  carried 
through  a  series  of  clinics  and  a  course  of  dissections,  and  then  are  dis- 
missed with  a  diploma  entitling  them  to  ^^  practice  medicine."  In  such 
a  training  neither  chemistry  nor  physics  can  receive  proper  attention, 
both  subjects  being  necessarily  subordinate  to  the  more  strictly  profios- 
sional  branches  of  materia  medica,  therapeutics,  anatomy,  physiology, 
surgery,  and  so  on.  Naturally,  the  great  majority  of  the  physicians  who 
hive  bien  taught  upon  this  plan,  even  although  they  may  afterwards 
perfect  themselves  in  practice  and  the  subjects  immediately  relative 
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thereto,  do  not,  unless  they  have  subsequently  studied  abroad,  fairly 
appreciate  the  importance  to  their  profession  of  the  two  sciences  here 
discussed.  This  lack  of  appreciation  is  one  of  the  great  hindrances  to 
growth. 

Fortunately,  a  healthier  state  of  affairs  is  rapidly  developing.  The 
adoption  by'some  of  our  better  medical  schools  of  a  three  years^  graded 
ooorse,  with  nine  months  of  actual  study  in  each  aoademic  year,  is  bring- 
ing about  a  most  desirable  change.  In  these  schools  chemistry  is  taught 
through  two  of  the  three  years,  both  by  lectures  and  by  laboratory  work, 
the  latter  being  obligatory.  In  this  forward  movement  other  schools 
are  rapidly  joining.  Nearly  all  of  them  now  offer  laboratory  instmction, 
at  least  as  an  optional  study;  but  they  allow  time  for  only  very  short 
courses  of  work. 

An  extended  argument  to  show  the  bearings  of  chemistry  and  physics 
upon  medicine  is  hardly  necessary,  and  yet  a  brief  presentation  of  the 
main  points  cannot  well  be  omitted.  Every  physician  has  to  deal  more 
or  less  with  chemical  substances  which  are  used  in  one  way  or  another 
as  remedies,  anaesthetics,  disinfectants,  and  so  on.  Surely  he  should  be 
able  to  recognize  these  substances  with  certainty,  to  distinguish  similar 
bodies  accurately  one  from  another,  and  to  detect  serious  adulterations 
or  impurities.  If  he  lacks  this  ability,  which  can  be  acquired  through  a 
moderate  course  in  qualitative  analysis,  he  certainly  fiedls  short  of  being 
a  thoroughly  safe  practitioner.  If  an  ignorant  apothecary  misftUs  his  pre- 
scriptions, putting  dangerous  poison  in  the  place  of  beneficial  remedies, 
the  physician  should  certainly  be  able,  upon  examining  the  mixture,  to 
discover  the  error.  Again,  he  should  know  how  the  substances  which 
he  employs  are  best  prepared,  and  he  ought  to  have  suf&cient  manipu- 
lative skill  to  be  able  to  prepare  them.  This  skill  may  be  worth  little 
to  the  city  physician,  who  is  always  within  easy  reach  of  supplies;  but 
to  the  country  practitioner  it  is  often  invaluable. 

An  experimental  knowledge  of  urine  analysis  is  also  indispensable. 
The  character  of  the  urine  is  such  an  imjwrtant  element  in  the  recogni- 
tion of  certain  diseases  that  no  physician  can  afford  to  be  ignorant  in 
this  particular ;  the  worst  results  may  follow  from  such  an  incapacity. 
A  familiarity  with  the  compatibility  or  incompatibility  of  chemical  rem- 
edies is  another  essential.  Any  di'uggist  can  show  prescriptions  in 
which  mutually  antagonistic  substances  are  prescribed.  The  writer,  for 
example,  has  known  sodium  carbonate  and  hydrochloric  acid  to  be  or- 
dered on  the  same  prescription  by  a  physician  who  wished  to  produce 
the  effects  of  both  remedies.  This  kind  of  ignorance,  in  a  greater  or 
less  degree,  is  unfortunately  prevalent,  and  the  only  safeguard  against 
it  is  a  good  theoretical  knowledge  of  elementary  chemistry. 

Finally,  as  regards  chemistry,  an  acquaintance  with  it  is  essential  to 
professional  growth.  With  its  aid  a  physician  can  better  judge  of  the 
probable  value  of  certain  classes  of  new  remedies  ;  without  it,  the  lead- 
ing modem  researches  in  physiology  will  be  unintelligible  to  him.    His 
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knowledge  or  igaorance  of  chemistry  may  in  many  cases  determine  his 
ability  to  keep  up  with  the  progress  of  his  own  i>rofession. 

With  regard  to  physics,  the  arguments  for  its  study  by  medical  men, 
though  potent,  are  not  so  striking  as  those  which  are  urged  in  behalf  of 
chemistry.  The  physician  is  continually  using,  in  one  way  or  another, 
instruments  involving  the  principles  of  heat,  light,  sound,  and  elec- 
tricity. Among  them  I  need  only  mention  the  thermometer,  ophthal- 
moscope, stethoscope,  microscope,  and  galvanic  battery.  With  each  of 
these  he  should  be  not  only  practically  but  also  theoretically  acquainted. 
Without  a  knowledge  of  physics,  progress  in  physiology  is  altogether 
impossible.  Questions  of  animal  heat,  of  electric  currents  in  nerves  and 
muscles,  of  the  physical  phenomena  of  the  several  senses,  are  constantly 
arising.  Elaborate  instruments,  such,  for  example,  as  the  chronograph, 
the  thermopile,  the  galvanometer,  the  resistance  coil,  and  the  polari- 
seope,  are  continually  employed  in  delicate  physiological  investigations. 
How  far  can  the  intelligent  physician  afford  to  be  ignorant  of  these  mat- 
ters ?  In  most  of  our  American  medical  schools  to-day  the  lectures 
on  chemistry  are  preceded  by  a  short  outline  of  the  science  of  physics; 
bat  the  work  thus  done  is  wholly  inadequate.  In  fact,  few  of  these  in- 
stitutions report  anything  whatever  concerning  physics ;  so  that  in  this 
direction  neither  the  text  of  the  report  nor  the  tables  at  its  close  give 
any  complete  information.  Here  and  there  we  find  a  few  lectures  re- 
ferred to  or  some  text  book  on  medical  physics  is  reported  as  in  use,  but 
beyond  these  meagre  statements  there  is  nothing  satisfactory. 

In  all  of  the  dental  schools  chemistry  is  taught  by  lectures  and  in  a 
few  instances  laboratory  practice  is  also  provided  for.  In  one  or  two 
Bchools  possibly  more  work  is  done  in  this  science  than  is  necessary  for 
dentists ;  but  in  most  cases  the  error  is  rather  one  of  deficiency.  The 
dentist,  in  the  routine  of  his  profession,  uses  many  chemical  substances, 
some  of  them  being  poisonous,  and  therefore  requiring  careful  handling. 
Ether,  chloroform,  the  oxide  and  chloride  of  zinc,  carbolic  acid,  and  arsen- 
ical paste  are  among  the  compounds  which  he  employs.  He  prepares 
nitrous  oxide  for  use  as  an  anaesthetic,  and,  if  the  product  is  not  pure, 
disaster  may  result  from  its  a<lministration.  It  is  essential  to  the  well 
being  of  his  patients  that  he  should  deal  with  all  these  chemicals  intel- 
ligently. Therefore  chemistry  must  form  a  part  of  his  education ;  and, 
in  order  that  the  teaching  may  be  efl:ective,  some  laboratory  work  should 
constitute  a  feature  of  it. 

In  the  colleges  of  pharmacy,  chemistry  is  of  course  a  prominent  branch 
of  study.  In  some  institutions  of  this  class,  laboratory  work  is  compul- 
sory, while  in  others  it  is  optional.  The  advocates  of  the  latter  policy 
nrge,  and  with  some  reason,  that  most  of  their  students  are  actively 
engaged  in  a  business  which  continually  requires  chemical  manipula- 
tions, and  that  therefore  it  is  undesirable  to  exact  during  school  hours 
any  additional  work  of  that  kind.  To  this  It  may  be  replied  that  the 
difference  between  "rule  of  thumb"  dexterity  and  positive  scientific 
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skill  is  too  great  to  be  ignored.  The  pharmacist  holds,  in  a  measure, 
life  and  death  in  his  hands;  an  error  on  his  part  may  be  fotal,  and  the 
clearer  his  knowledge  becomes  concerning  the  substances  with  which 
he  deals  the  safer  his  customers  will  be.  A  failure  to  distinguish  be- 
tween the  cyanide  and  the  ferrocyanide  of  potassium  caused  not  long 
ago  the  death  of  an  estimable  man;  corrosive  sublimate  has  been  given 
in  place  of  calomel;  the  old  time  confusion  between  oxalic  acid  and 
epsom  salts  has  become  notorious.  Such  blunders  as  these  cannot  be 
rendered  impossible ;  but  their  frequency  may  at  least  be  reduced  to  a 
minimum.  Whatever  increases  the  intelligence  of  the  apothecary  dimin- 
ishes his  liability  to  such  errors. 

The  arguments  which  have  already  been  cited  in  behalf  of  the  study 
of  chemistry  by  physicians  apply  with  even  greater  force  to  stadents 
of  pharmacy.  The  druggist  should  be  able  to  distinguish  analytically 
between  substances  which  outwardly  resemble  each  other,  to  recognize 
poisons  accurately,  and  to  manufacture  many  of  the  ordinary  chemioal 
preparations.  He  ought  always  to  be  on  his  guard  against  impure  and 
adulterated  products;  if  he  is  ignorant  concerning  these  matters,  he  lies 
at  the  mercy  of  dishonest  or  careless  manufacturers.  In  short,  every 
pharmacist  should  have  a  good  knowledge  of  theoretical  and  descrip- 
tive chemistry,  a  thorough  familiarity  with  qualitative  analysis,  and,  if 
l)0ssible,  a  little  insight  into  quantitative  methods. 

The  following  pages  contain  an  outline  of  what  is  reported  concern- 
ing chemical  laboratory  work  at  various  medical,  dental,  and  pharma- 
ceutical schools.  Some  other  material  is  given  also;  but  for  fuller  details 
as  to  courses  of  study,  text  books,  &c.,  the  statistical  tables  at  the  end 
of  the  report  must  be  consulted. 

^lEDICAL  SCHOOLS. 

I.    KEGULAR. 

Medical  School  of  MainCj  Brunsicick. — Students  may  avail  them- 
selves  of  the  fiicilities  which  Bowdoin  College  affords  for  the  study  of 
analytical  chemistry. 

Medical  Department  of  Dartmouth  College,  Ranover^  X.  H. — The  cata- 
logue makes  no  statement  as  to  laboratory  instruction  in  chemistry. 
In  order  that  more  time  may  be  given  to  medical  chemistry,  students 
are  expected  to  be  familiar,  upon  entrance,  with  the  elementary  princi- 
ples of  physics,  such  as  light,  heat,  electricity,  &c. 

Medical  School  of  Harvard  University,  Boston,  Mass. — Professor  Ed- 
ward S.  Wood  and  Instructor  W.  B.  Hills  have  charge  of  chemistry. 
The  professor  of  physiology,  H.  P.  Bo wd  itch,  gives  instruction  in  phys- 
iological and  medical  physics.  As  much  knowledge  of  physics  as  may 
be  obtained  from  Balfour  Stewart's  Elementary  Lessons  is  required 
for  admission  to  the  school. 

One  year  in  general  chemistry  and  one  year  in  medical  chemistry  are 
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required  for  graduation.  The  general  chemistry  includes  both  inor- 
ganic and  organic  chemistry  and  qualitative  analysis.  The  second 
year's  work  includes  urinary,  toxicological,  and  physiological  chemistry. 
The  teaching  is  mainly  by  laboratory  practice,  there  being  also  one  lect- 
ure and  a  recitation  every  week.  Graduate  students  may  receive  prac- 
tical instruction  in  the  laboratory  in  the  analysis  of  urine,  the  deteo* 
tion  of  poisons,  the  examination  of  blood  stains,  &c.  For  this  course 
the  laboratory  fee  is  $30. 

The  laboratory  for  general  chemistry  accommodates  from  ninety  to 
one  hundred  students.  That  for  medical  chemistry  can  accommodate 
between  eighty  and  ninety.  In  the  physiological  laboratory  there  is  a 
considerable  amount  of  electrical  apparatus. 

Chemistry  has  been  taught  in  this  school  since  1782.  Previous  to 
1871  the  instruction  consisted  of  lectures,  with  six  weeks  of  laboratory 
practice  in  medical  chemistry  for  a  limited  number  of  students.  In  1871 
the  present  system  was  adopted,  requiring  two  years  of  study,  with  nine 
months  in  each  year. 

Mediml  Institution  of  Yale  College^  New  Haven,  Conn. — Benjamin  Sil- 
liman,  professor  of  chemistr}'.  In  the  winter  term,  lectures,  illustrated 
by  experiments,  are  given  first  upon  general  chemistry,  and  later  upon 
organic  and  physiological  chemistry  and  toxicology.  In  the  spring 
term,  theoretical  chemistry  is  taught  by  recitations,  and  practical  chem- 
istry by  laboratory  work.  The  junior  class  work  in  elementary  qualita- 
tive analysis ;  the  middle  class  students,  in  advanced  analysis,  including 
the  examination  of  drugs,  urine,  calculi,  &c.  These  exercises  consist  of 
three  hours'  daily  work.  The  senior  class  is  taught  to  make  original  re- 
searches.   A  new  chemical  laboratory  has  been  fitted  up. 

Chemical  instruction  began  at  this  school  in  1813.  Professor  Silliman 
writes  that  the  course  is  soon  to  be  made  more  comprehensive  and 
thorough,  and  this  may  be  done  before  these  pages  are  in  print. 

A  Ibany  Medical  College,  Albany,  y,  Y. — There  is  a  course  of  forty  lect- 
ures on  inorganic  chemistry  by  Professor  W.  G.  Tucker ;  also  a  course 
of  forty  lectures  on  chemical  philosophy  and  organic  chemistry  by  Pro- 
fessor Maurice  Perkins.  Laboratory  work  is  optional,  but  it  is  taken  by 
about  two-thirds  of  those  who  graduate. 

The  laboratory  is  equipped  for  qualitative  analysis  and  medical  chem- 
istry and  has  desks  for  fifteen  students  working  at  a  time.  About 
thrice  this  number  are  accommodated,  working  in  classes.  The  labora- 
tory is  open  throughout  the  year,  in  charge  of  Professor  Thcker. 

Ifedical  Department  of  the  University  of  the  City  of  New  York, — Dr. 

John  C.  Draper  delivers  the  usual  courses  of  lectures  upon  chemistry 

and  chemical  physics.    There  is  a  voluntary  laboratory  course  in  certain 

branches  of  medical  chemistry,  which  is  taken  by  about  one-half  of 

those  who  graduate.    The  laboratory  measures  twenty  by  forty  feet. 
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Professor  Draper  reports  a  long  list  of  researches  in  medical  chemistry 
and  physics  published  by  himself  during  his  connection  with  this  schooL 

WomarCs  Medical  College  of  the  Netc  York  Infirmary^  New  York  Ci7y.— 
The  usual  lecture  course  upon  chemistry  and  chemical  physics  is  followed 
by  a  short  optional  course  in  qualitative  anal3^siSy  the  testing  of  urine, 
&c.  The  laboratory  has  room  for  but  eight  students  at  a  time,  and  the 
class  is  therefore  taken  in  sections. 

College  of  Physicians  and  Surgeons  (Columbia  College),  Xetc  York  City. 
Candidates  for  graduation  must  attend  two  full  courses  of  chemical 
lectures.  The  Handbook  of  Information  issued  by  Columbia  College 
contains  no  reference  to  laboratory  work  in  chemistry  at  this  schooL 

College  of  Medicine  of  Syracuse  University^  Syracuse,  K.  Y. — Through 
the  first  year  chemistry  is  studied  practically  in  the  laboratory,  with 
firequent  recitations  and  occasional  lectures.  During  the  second  year 
special  chemistry,  such  as  urinary  analysis,  is  taken  up.  Laboratory 
students  are  charged  five  dollars  a  term  for  laboratory  expenses.  The 
instruction  given  in  medicine  at  this  school  is  a  three  years'  graded 
course,  with  nine  months  in  each  academic  year.  The  chemistry,  includ- 
ing laboratory  work,  is  obligatory. 

Jefferson  Medical  College,  Philadelphia,  Pa. — This  institution  neglected 
to  report.  Its  catalogue  indicates  that  laboratory  instruction  in  chem- 
istry is  provided  for,  although  such  work  is  probably  not  required  of  all 
students. 

Woman^s  Medical  College  of  Pennsylvania,  Philadelphia. — No  report 
received.  The  catalogue  states  that  attendance  is  required  on  two 
courses  of  lectures  in  chemistry  and  that  laboratory  work  is  provided 
for. 

Medical  Department,  University  of  Pennsylvania,  Philadelphia. — This 
school  has  adopted  the  three  years'  graded  plan,  chemistry  being,  with 
laboratory  work,  a  prescribed  study  during  the  first  and  second  years. 
T.  G.  Wormley  is  professor  of  chemistry  and  has  the  assistance  of  three 
demonstrators.  During  the  first  year,  students  attend  three  lectures  a 
week  upon  general  chemistry  and  have  three  hours  a  week  of  labora- 
tory practice.  The  latter  work  includes  chemical  manipulations  and  qual- 
itative analysis.  Students  of  the  second  year  have  one  lecture  a  week 
upon  medical  chemistry.  They  also  spend  two  hours  a  week  in  labora- 
tory practice,  learning  the  general  principles  of  quantitative  analysis, 
both  gravimetric  and  volumetric,  the  practical  examination  of  urine  and 
other  animal  "fluids,  and  the  recognition  and  recovery  of  poisons  from 
the  animal  body  and  complex  mixtures.  A  gold  medal  is  awarded  for 
the  best  written  and  practical  examination  in  analytical  chemistry.  The 
laboratories  contain  working  places  for  432  students,  216  in  general 
chemistry  and  an  equal  number  in  medical  chemistry. 

Chemistry  has  been  taught  regularly  in  this  school  since  1768,  this 
having  been  the  first  institution  in  the  United  States  to  establish  a  dis- 
tinct chair  of  the  science  in  question. 
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Howard  University  Medical  School^  Waskingtotij  2>.  C. — Three  lectures 
a  week  in  chemistry  are  given  daring  five  months.  Two  such  courses 
are  required  for  graduation.  A  little  optional  laboratory  practice  is 
provided  for. 

National  Medical  College^  Columbian  University^  Washingtonj  D.  C— 
Two  annual  courses  of  lectures  in  chemistry  are  required.  Laboratory 
work  is  optional,  but  many  students  take  a  course  of  practical  analysis. 

Medical  College  of  Georgia^  Augusta^  Oa, — Two  courses  in  chemistry, 
five  months  each,  must  be  attended  by  every  candidate  for  graduation. 
Four  lectures  a  week  are  delivered  and  a  certain  amount  of  physics  is 
included  in  the  course.  There  is  a  good  laboratory,  and  the  first  month 
of  the  course  is  mostly  occupied  by  manipulation  on  the  part  of  the 
students. 

Medical  College  of  Alabama,  Mobik,  Ala. — There  are  the  usual  lectures 
on  chemistry.  The  questions  concerning  laboratory  work  are  answered 
in  the  negative. 

Medical  Department  of  the  University  of  Louisiana,  New  Orleans. — 
The  usual  lectures  upon  chemistry  are  delivered.  Laboratory  work  is 
entirely  optional. 

Hospital  College  of  Medicine,  Louisville,  Ky. — Medical  chemistry  is 
studied  from  the  date  of  matriculation  to  graduation.  Two  lessons 
weekly  in  experimental  chemistry  are  reported  as  prescribed,  but  for 
what  length  of  time  is  not  stated. 

Medical  Department  of  the  University  of  Louisville,  Louisville,  Ky. — 
The  usual  lectures  are  given  upon  medical  chemistry,  toxicology,  and 
chemical  physics.  Laboratory  practice  is  required  in  the  analysis  of 
animal  fluids.  Opportunity  is  offered  for  extra  laboratory  practice,  but 
^students  do  not  avail  themselves  of  it. 

Cincinnati  College  of  Medicine  and  Surgery,  Cincinnati,  Ohio. — The 
visual  lectures  are  delivered.    Laboratory  practice  is  optional. 

Medical  College  of  Ohio,  Cincinnati,  Ohio. — Two  courses  of  lectures, 
two  a  week  for  five  months,  are  required  in  chemistry.  Instruction  is 
given  in  medical  physics,  based  on  the  text  books  of  Fick  and  Hoh. 
Laboratory  practice  in  analysis,  toxicology,  and  the  examination  of 
-urine  is  provided  for,  but  is  optional. 

Miami  Medical  College,  Cincinnati,  Ohio, — Two  courses  of  lectures 
in  chemistry,  five  months  each,  are  required  for  graduation.  The  lab- 
oratory course  occupies  six  weeks,  five  devoted  to  general  qualitative 
analysis  and  the  sixth  to  the  examination  of  urine.  The  laboratory 
is  very  well  equipped. 

Cleveland  Medical  College,  Cleveland,  Ohio. — In  chemistry  there  are 
three  lectures  a  week  for  twenty-three  weeks.  Two  such  courses  are 
required  for  graduation.  Laboratory  work  is  optional,  but  occasional 
classes  are  formed  in  qualitative  analysis  and  the  volumetric  analysis 
of  urine. 

Medical  Departm,ent,   University  of  Wooster,  Cleveland,  Ohio. — Two 
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courses  of  lectures,  three  a  week  for  the  winter  session,  are  i>re8cribed. 
Laboratory  practice,  optional,  occupies  one  hour  a  day  during  the  win- 
ter and  spring  sessions. 

Medical  CoVege  of  Evansrille^  EvansriUe^  Ind. — There  are  the  usual 
lectures  in  general  and  medical  chemistry.  Laboratory  work  is  not 
definitely  reported. 

Medical  College  of  Indiana,  Indianapolis. — In  addition  to  attending 
the  usual  lectures  upon  chemistry,  students  are  required  to  spend  three 
hours  a  week  in  laboratory  practice.  The  latter  relates  especially  to 
medical  chemistry. 

Chicago  Medical  CollegCj  Chicago j  HI. — Chemical  instructicm  is  gircft 
during  two  years  of  the  course.  First,  three  lectures  a  week  on  inorgimie 
chemistry  for  one  year,  andean  equal  number  on  organic  chemistry  and 
toxicology  through  the  seeond  year.  Laboratory  practice,  largely  in 
analytical  work,  is  required  to  the  extent  of  at  least  one  hour  a  week 
throughout  both  years. 

Bush  Medical  College,  Chicago,  III, — During  the  winter  term  the  course 
in  chemistry  consists  of  lectures,  recitations,  and  laboratory  work.  In 
the  spring  term  it  is  exclusively  practical  work  in  the  laboratory,  with 
recitations  upon  the  same.  One  course  at  least  of  laboratory  practice 
is  obligatory.  The  laboratory'  contains  twenty-two  well  fitted  desks  for 
analytical  work  and  four  desks  for  advanced  practice. 

Woman'^s  Hospital  Medical  College,  Chicago,  III. — Chemistry  is  taught 
by  recitations  from  Koscoe's  text  book,  with  an  occasional  lecture  to 
elucidate  some  point  not  fully  treated  in  that  work.  Ten  or  twelve 
lectures  on  chemical  physics  are  given  at  the  beginning  of  the  course. 
Since  Febniary,  1879,  students  have  been  required  to  take  a  course  in 
qualitative  and  urine  analysis.  The  laboratory  accommodates  six  pupils 
at  a  time. 

Department  of  Medicine  and  Surgery,  University  of  Michigan,  Ann 
Arbor,  Mich, — In  the  department  of  "general  chemistry''  a  course  of 
lectures  upon  chemical  physics  and  general  or  theoretical  chemistry, 
extending  through  half  an  academic  year,  is  attended  by  both  medical 
and  dental  students. 

The  required  laboratory  work  is  in  two  short  courses,  as  follows: 
(1)  Qualitative  chemistrj' — a  course  of  seven  weeks'  duration,  with 
daily  cla,ss  drill  and  laboratory  practice.  The  training  is  mostly  with 
known  substances,  making  study  of  the  characteristics  of  each  base  and 
acid,  illustrating  incompatibilities  and  keeping  analytical  schemes  in 
the  background.  The  students  must  be  able  to  write  the  formul®  of  the 
inorganic  salts,  hydrates,  &c.,  according  to  quantivalence,  before  begin- 
ning in  the  laboratory.  In  this  course  five  successive  classes  of  forty 
each  are  taken  during  the  nine  months'  session.  (2)  A  short  course 
in  physiological  chemistry,  consisting  of  urine  analysis  for  medical  stu- 
dents, and  saliva  analysis  for  dental  students.  This  course  occupies 
about  six  weeks,  with  class  drill  three  times  and  laboratory  work  five 
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times  a  week.    In  the  academic  year  1878-'79,  211  stadents  took  these 
short  courses,  \rorking^in  relays  of  30  to  40. 

An  optional  course  in  physiological  chemistry,  nine  months  long,  is 
offered.  Last  year  seven  took  this  course.  Encouragement  is  especially 
given  for  original  work  in  continuation  of  the  course,  and  a  few  investi- 
gations have  been  published  in  Foster's  Journal.  There  is  also  an 
optional  course  in  toxicology,  extending  through  nine  months,  but 
hitherto  very  few  have  undertaken  it. 

Detroit  Medical  College^  Detroit^  Mich. — In  chemistry  two  lectures  a 
week  are  delivered.  At  least  two  months  of  laboratory  practice  are 
obligatory.  The  laboratory  contains  twenty-four  work  tables  equipped 
fbr  the  study  of  analysis,  the  examination  of  urine,  and  toxicology. 

Medical  Departments  University  of  Iowa,  Iowa  City,  Iowa. — Chemistry 
is  taught  both  by  lectures  and  by  laboratory  work.  Instruction  is  given 
in  inorganic  and  organic  chemistry,  qualitative  and  urine  analysis,  and 
toxicology.  In  the  three  years'  graded  course,  attendance  upon  lectures 
in  chemistry  is  prescribed  for  the  first  year  and  chemical  analysis  for 
the  second. 

Medical  School,  University  of  the  State  of  Missouri,  Columbia,  Mo. — A 
knowledge  of  the  elements  of  physics  is  required  for  admission  to  the 
senior  class.  The  full  course  of  medical  instruction  occupies  two  years, 
with  nine  mouths  each  year.  Students  take  chemistry  during  the  first 
year.    A  course  in  analytical  chemistry  is  prescribed. 

Kansas  City  College  of  Physicians  and  Surgeons,  Kansas  City,  Mo. — 
Chemistry  is  taught  in  the  first  of  the  two  terms  constituting  the  course. 
All  students  are  required  to  do  some  laboratory  work. 

St.  Louis  Medical  School,  St.  Louis,  Mo. — Instruction  in  chemistry  is 
given  by  lectures  and  from  Roscoe's  text  book.  Laboratory  work  is 
optional;  but  students  pursuing  practical  chemistry  have  eight  hours 
a  week  of  practice.  The  laboratory  can  accommodate  sixteen  students 
at  a  time. 

The  Medical  Department  of  the  University  of  California,  San  Fran- 
cisco.— Lectures  upon  chemistry  are  given  and  attendance  is  obliga- 
tory.   No  laboratory  work  is  offered. 

Medical  College  of  the  Pacific,  San  Francisco,  Cal. — Chemistry  is  taught 
by  lectures.  The  report  states  that  laboratory'  practice  is  in  future  to 
be  required. 

II.  ECLECTIC. 

Betmett  Medical  College,  Chicago,  III. — Chemistry  is  taught  by  lect- 
ures.   There  is  a  laboratory,  but  work  in  it  is  optional. 

Eclectic  Medical  Institute,  Cincinnati,  Ohio, — The  senior  class  are  re- 
quired to  perform  the  more  common  chemical  manipulations. 

III.    HOMCEOPATUIC. 

Boston  University  School  of  Medicine,  Boston,  Mass. — In  addition  to 
attendance  upon  chemical  lectures,  some  laboratory  work  in  medical 
chemistry  is  required. 
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New  York  Homceopathic  Medical  College^  New  York  City. — Laboratory 
work  in  chemistry  is  optional,  but  instruction  is  offered  in  qualitatiTe 
analysis,  toxicology,  and  the  examination  of  urine. 

Hahnemann  Medical  College^  Philadelphia^  Pa. — Laboratory  work  is 
optional.  About  thirty-  or  forty  students  annually  take  it.  The  lab- 
oratory  has  tables  for  twelve  students  at  a  time. 

Homeopathic  Hospital  College^  Cleveland^  Ohio. — The  report  gives  the 
course  of  chemistry  a^  treating  of  the  ^'  histology  and  microchemistiy  of 
the  tissues."  Laboratory  work  is  not  definitely  described,  but  a  printed 
examination  paper  on  volumetric  urinary  analysis  is  appended. 

Hahnemann  Medical  College  of  Chicago^  Chicago^  IlL — The  labora- 
tory accommodates  ten  or  twelve  students  at  a  time.  Work  in  it  is 
optional. 

Homceopathic  College^  University  of  Michigan,  Ann  Arbor. — The  coarse 
in  chemistry  is  the  same  as  that  described  under  the  regular  depart- 
ment of  medicine  of  this  university. 

Missouri  School  of  Midwifery,  St.  Louis,  Mo. — Only  the  elements  of 
chemistry  are  taught,  without  laboratory  work. 

DENTAL   SCHOOLS. 

Harvard  Dental  College,  Boston,  Mass. — The  teaching  in  chemistry  is 
identical  with  that  of  the  Harvard  Medical  School,  is  by  the  same 
teachers,  and  in  the  same  classes. 

Boston  Dental  College,  Boston,  Mass. — Chemical  instruction  is  given 
entirely  by  lectures. 

New  York  College  of  Dentistry,  New  York  City. — Chemistry  is  taught 
by  lectures.    No  laboratory  work  is  required. 

Pennsylvania  College  of  Dental  Surgery,  Philadelphia,  Pa. — In  chem- 
istry there  is  the  ordinarj'  medical  school  course,  with  metallurgy  and 
practical  laboratory  teaching.    The  latter  is  given  twice  a  week. 

Baltimore  College  of  Dental  Surgery,  Baltimore,  Md. — Laboratory 
practice  occupies  one-third  of  the  time  given  to  chemistry. 

Ohio  College  of  Dental  Surgery,  Cincinnati,  Ohio. — The  chemical  course 
occupies  four  months,  with  no  laboratory  practice. 

Dental  College  of  the  University  of  Michigan,  Ann  Arbor. — The  chemi- 
cal course  has  already  been  described  in  connection  with  the  medical 
department  of  the  university. 

Western  College  of  Dental  Surgeons,  St.  Louis,  Mo. — There  is  but 
little  laboratory  work  in  chemistry  offered.  The  chemical  lectures  relate 
partly  to  the  chemistry  of  the  mouth  and  stomach,  of  ansBSthetics,  and 
of  the  metals  and  materials  used  in  dentistry. 

SCHOOLS  OF  PHARMACY. 

Massachusetts  College  of  Pharmacy,  Boston,  Mass. — In  chemistry  one 
hour  a  week  of  laboratory  practice  is  required.  The  laboratory  accom- 
modates sixty-four  students  at  a  time. 
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The  College  of  Pharmacy  of  the  City  of  New  York. — The  prescribed 
study  of  chemistry  covers  two  winter  courses.  General  and  pharma- 
ceutical chemistry  are  obligatory  branches,  and  analytical  chemistry 
is  included  in  the  examination ;  but  laboratory  work  at  the  college  is 
optional. 

The  lectures  on  general  chemistry  are  delivered  by  Professor  C.  F. 
Chandler.  Professor  Charles  Froebel  has  charge  of  the  laboratory  and 
givep  instruction  in  qualitative  analysis,  quantitative  analysis  (both  gravi- 
metric and  volumetric),  organic  analysis  (proximate  and  ultimate),  and 
medical  chemistry,  including  the  examination  of  pathological  specimens, 
blood,  urine,  &c.  Owing  to  the  rule  of  the  college,  however,  that  students 
shall  not  be  permitted  to  waste  their  time  on  advanced  subjects  without 
having  first  sufficiently  mastered  the  prerequisite  more  elementary 
branches,  the  attendance  upon  higher  analytical  work  is  comparatiyely 
limited.  Students  in  the  laboratory  are  permitted  to  do  any  work  which 
the  professor  considers  fit  for  their  abilities  and  knowledge.  The  best  stu- 
dents, who  have  gone  through  qualitative  analysis  and  have  sufficiently 
advanced  in  quantitative  work,  may  ta.ke  up  any  special  line  of  study. 
No  student,  however,  is  allowed  to  change  or  abandon,  without  adequate 
cause,  a  subject  which  he  has  once  undertaken  until  he  has  finished  it. 

The  laboratory  has  separate  working  places  for  its  sixty  students,  a 
special  balance  room,  and  a  furnace  room  containing  furnace,  vapor 
chambers,  and  apparatus  for  organic  analysis. 

Philadelphia  College  of  Pharmacy,  Philadelphia,  Pa. — The  laboratory 
can  accommodate  sixty  pupils,  but  work  in  it  is  optional. 

Maryland  College  of  Pharmacy,  Baltimore,  Md. — One  course  in  labora- 
tory work  is  required. 

National  College  of  Pharmacy,  Washingt&n^  D.  C. — Laboratory  prac- 
tice in  analytical  chemistry  is  obligatory. 

Louisville  College  of  Pharmacy,  Louisville,  Ky. — Laboratory  practice 
is  as  yet  optional. 

Cincinnati  College  of  Pharmaey,  Cincinnati,  Ohio. — Laboratory  work 
is  obligatory  during  one  term  of  five  months.  The  laboratory  can  ac- 
commodate thirty  students  at  a  time.  Students  are  also  entitled,  fi^e 
of  all  tuition  charges,  to  attend  the  courses  in  chemistry  at  the  Univer- 
sity of  Cincinnati. 

Chicago  College  of  Pharmacy,  Chica^go,  HI. — Students  are  expected, 
but  not  yet  required,  to  pursue  a  complete  course  in  qualitative  analy- 
sis.   The  laboratory  can  accommodate  fifteen  students  at  a  time. 

School  of  Pharmacy,  University  of  Michigan,  Ann  Arbor. — In  addition 
to  attending  regular  lectures  upon  general  chemistry  the  students  are 
required  to  work  in  the  chemical  laboratory  through  two  collegiate  years 
of  nine  months  each,  about  three  hours  a  day  and  five  days  in  a  week. 

The  classroom  work,  recitations,  &c.,  for  laboratory  branches  is  done 
outside  of  laboratory  hours.  The  classes  are  as  follows :  (1)  Qualitative 
analysis,  classroom  drill  daily,  five  and  a  half  to  six  months ;  (2)  quan- 
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titative  analysis,  volumetric  and  gravimetric,  with  specific  gravity 
work,  classroom  /Irill  three  times  a  week,  three  months ;  (3)  pharma- 
centical  preparations,  three  months;  (4)  proximate  organic  analysis,  six 
to  eight  weeks ;  (5  and  6)  urine  analysis  and  toxicolog}%  in  each,  class- 
room drill  three  times  a  week,  both  three  months.  Original  work, 
under  assignment  and  supervision,  is  required  to  be  done,  either  in  the 
chemical  or  the  roicrobotanical  laboratory.  About  two  months' time  is 
obtained  for  it,  sometimes  three  months.  Chemical  subjects  are  chosen 
by  about  four-fifths  of  the  scholars.  For  three  or  four  years  past,  m 
about  two-thirds  of  the  cases,  the  results  have  been  reported  for  pub- 
lication. Two  or  three  students  are  frequently  put  upon  one  investiga* 
tion,  and  related  investigations  are  undertaken  by  a  considerable  portion 
of  the  class.  If  only  considered  as  a  means  of  training,  this  work  is  worth 
much  more  than  any  other  done  in  the  same  length  of  time.  A  list  of 
the  investigations  thus  carried  out  and  published  was  issued  in  1876  in 
an  eight  page  octavo  pamphlet.  Between  ninety  and  a  hundred  labora- 
tory students  are  annually  in  attendance.  For  an  account  of  the  lab- 
oratory, see  the  description  given  in  connection  with  the  university  in 
one  of  the  foregoing  chapters. 

St.  Louis  College  of  Pliarmacy^  St.  LouiSj  Mo, — The  senior  class  are 
required  to  take  a  course  in  qualitative  analysis. 

California  College  of  Fharmacy^  San  FranciscOj  Cat. — A  laboratory 
course  has  not  yet  been  established. 
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54.  Ball,  R.  S.    Experimental  mechanics.    London,  M<Kmillan. 

55.  Bartlett,  W.  H.  C.    Elements  of  analytical  mechanics.    X.  F.,  Barnes. 

56.  Bartlett,  W.  H.  C.    Elements  of  synthetic  mechanics.    X.  F.,  Barnes. 

57.  Cherriman.    Mechanics. 

58.  GooDEVE,  T.  M.    Principles  of  mechanics.     London,  Longmans. 

59.  Jackson.    Mechanics. 

60.  Magnus,  P.    Lessons  in  elementary  mechanics.     Emendations   and  preface  by 

Professor  DeVolson  Wood.     X.  J.,  JiVey. 

61.  Magnus,  P.     Hydrostatics  and  pneumatics.     London,  Longmans. 

62.  Parkinson,  S.    An  elementary  treatise  on  mechanics.    London,  Macmillan. 

63.  Peck,  W.  G.    Elementary  treatise  on  mechanics.     X.  Y.,  Barnes, 

64.  Peck,  W.  G.    Elements  of  mechanics ;  with  calculus.     X.  Y,,  Barnes. 

65.  PiiEAR,  J.  B.     Elementary  hydrostatics.     London,  Macmillan. 

66.  Rankine,  W.  J.  M.    Manual  of  applied  mechanics.     London,  Griffin. 

67.  Smith,  A.  W.    Elementary  treatise  on  mechanics.    X.  F.,  Harpers. 

68.  Sturm,  C.    Cours  de  m^canique  de  Tficole  poly  technique.     Paris,  Gauthier-nilar** 

69.  ToDHUNTER,  I.    Mechanics  for  beginners.     London,  Macmillan. 

70.  TwiSDEN,  J.  F.    First  lessons  in  theoretical  mechanics.     London,  Longmans. 

71.  Wood,  De  Volson.    The  elements  of  analytical  mechanics.    X.  F.,  Wiley. 

72.  Wood,  De  Volson.    The  principles  of  elementary  mechanics.    X.  Y.,  Wiley, 

73.  WoRMELL,  R.     Hydrostatics.     London,  Longmans, 

526 


INSTRUCTION   IN   CHEMISTRY   AND   PHYSICS.  159 

III.    SOUND. 

74.  AiRT,  G.  B.    Ou  souud  aud  atniosipberic  vibrations.     LondoUy  Macmillan, 

75.  DoNKiN,  W.  F.     Acoustics.    Tlieor«*tical.     London^  Macmillan. 

76.  Helmiioltz,  H.     Die  Lehre  von  den  Touempfindnngen.    Braunschweigf  Vieweg 

und  Sohn, 

77.  Mayer,  A.  M.     Sound :  a  series  of  simple,  entertaining,  and  inexpensive  experi- 

ments in  the  phenomena  of  sound.    X.  Y,,  AppUton, 

78.  Stone,  W.  H.    Elementary  lessons  on  sound.    London^  Macmillan, 

79.  Tyndall,  J.    Ou  sound.    A  course  of  eight  lectures.     X,  F.,  Appleton, 

•IV.   LIGHT. 

80.  Airy,  G.  B.    On  the  undulatoiy  theory  of  optics.    London ^  Macmillan, 

81.  Airy,  Osmund.    A  treatise  on  geometrical  optics.    London,  Macmillan. 

82.  LoMMBL,  E.    The  nature  of  light.    International  scientlfio  series.    N,  F.,  D. 

Appleton  4"  Co, 

83.  Mayer,  A.  M.,  and  Barnard,  C.    Light:  a  series  of  experiments  in  the  phenoia- 

ena  of  light.    ^V.  Y,,  Appleton, 
84i  Parkinson,  S.    A  treatise  on  optics.    London,  Macmillan, 

85.  Tyndall,  J.     Six  lectures  on  light  delivered  in  America.    N,  Y,,  Appleton, 

86.  Verdet,  E.    Le9ons  d'optique  physique.    Paris,  Leviatal, 

V.   HEAT. 

87.  Baynes,  R.  E.    Lessons  on  thermodynamics.     London,  Macmillan, 

88.  Clausius,  R.    The  mechanical  theory  of  heat.    Edited  by  T.  A.  Hurst.    London, 

Van  Voorst, 

89.  Eddy,  H.  T.    Thermodynamics.    N,  Y.,  Van  Nostrand, 

90.  Gordon,  J.  £.  H.    An  elementary  book  on  heat.    London,  Macmllan, 

91.  McCulloch,  R.  S.    Treatise  on  the  mechanical  theory  of  heat,  and  its  applica- 

tions to  the  steam  engine.     JV.  Y.,  Van  Xostrand. 

92.  Maxwell,  J.  C.  Theory  of  heat.    N,  Y.,  Appleton, 

98.  Rankine,  W.  J.  M.    Manual  of  the  steam  engine.    London,  Griffin, 
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tensive additions,  by  William  Crookes,  F.  R.  8.     X  F.,  AppUton. 

XXIV.    AGRICULTURAL  CHEMISTRY. 

312.  Caldwell,  G.  C.    Agricultural  qualitative  and  quantitative  chemical  analyflis. 

Ne\o  Torkf  Judd, 

313.  Church.    Agricultural  analysis. 

314.  Johnson,  S.  W.     How  crops  feed.    X.  1'.,  Judd, 

315.  Johnson,  S.  W.    How  crops  grow .    X.  1'.,  Judd. 

316.  Johnston,  J.  F.  W.    Agricultural  chemistry.    X.  F.,  Judd. 

317.  LiEBiG,  J.  von.     Cliemistry  in  its  applications  to  agriculture.     X,  F.,  Wiley . 

318.  LiEDio,  J.  von.    Principles  of  agricultural  chemistry.     X.  F.,  Wiley, 

319.  Pendleton,  E.  M.    Text  book  of  scientitic  agriculture  ;  with  practical  deduc- 

tions.    ^V.  F.,  liarncs. 

320.  SinsON,  A.     Agricultural  eheiuisiry.     With  luvfaoe  by  A.  Voelcker.     London, 

lion  t  ltd  gc. 

321.  Wolff,   E.     Anleitiing  zur  cheniiselien  Untersuehungen  landwirthscliaftlich- 

wichtig«'r  Storte.     Berlin,  Wicgund,  Utuqtel  nnd  Pareg. 

XXV.   MISCELLANEOUS. 

322.  Brewer,  E.  C.     Guide  to  the  scientific  knowledge  of  things  familiar.      X,  F., 

Miller. 

323.  Hooker,  W.    Child's  book  of  nature.     X  F,  UarperH. 

324.  Hooker,  W.     Science  for  the  school  and  family.     3  parts.     Part  1,  natural  phi- 

losophy.    Part  2,  chemistry.     A"".  1'.,  Harpers, 

325.  Norton,  W.  A.,  and  Porter,  J.  A.     First  book  of  science.    X.  Y,y  Barnes. 

326.  Peterson,  R.  E.     Familiar  science.     Philadvlphiay  Sower,  Potts  if-  Co. 

327.  SchOdler,  F.    Book  (»f  nature:  elementary  introduction  to  physics,  astronomy) 

chemistry,  geology,  &c. ;  translated  by  H.  Medlock.     X,  F.,  Sheldon, 

328.  Wells,  D.  A.    The  science  of  common  things :   a  familiar  explanation  of  the 

first  principles  of  physical  science.     X.  F.,  Ivison,  Blakeman  <J*  Taylor, 


STATISTICAL  TABLES. 

explanatory  notes. 

In  the  following  tables  most  of  the  figures  speak  for  themselves,  without  special 
explanation  or  comment.  Some  of  them,  however,  are  abbreviations,  to  which  a  key 
must  needs  be  furnished;  and  in  each  column  there  are  certain  peculiarities  concern- 
ing which  a  word  or  two  may  bo  said  with  advantage.  Table  I,  which  relates  to  the 
public  schools  of  cities  containing  7,500  inhabitants  and  over,  is  somewhat  differently 
arranged  from  Table  II ;  but  it  requires  no  separate  commentarj-.  The  8uT)joincd  notes 
apply  most  directly  to  Table  II. 

Columns  3,  4,  5,  and  6. — These  explain  themselves;  showing,  as  they  do,  the  number 
of  teachers  for  each  science  in  question,  the  number  for  both  sciences  together,  and 
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Tsrhotlier  audi  t«':K'lu»r.s  aro  rofiuinvl  to  instrnct  in  other  bninchea.  These  data  ar© 
Vart'u'uhirly  iiiiportnTit  ;  since  they  iiulicate  in  a  measure  the  amount  of  attontiou 
li^ven  hy  a  school  or  eoUc;;o  to  chemistry  ami  physics,  ami  also  whether  the  iustruc" 
tiou  is  hy  a  si>ecialist  or  not.  In  the  part  of  the  tabh'  relatin*^  to  universities  and 
colleges,  they  often  show  even  more  than  the  f<>regoing.  When  it  is  sevn  that  one 
teacher  instructs  in  both  branches  and  in  other  subjects  also,  the  probability,  verifi- 
able in  nine  cases  out  of  ten,  is  that  he  is  "professor  of  natural  sciences."  Wheu 
there  is  one  teacher  for  chemistry,  one  for  physics,  and  two  for  both  together,  each 
one  having  additional  duties,  the  eliauces  are  that  physics  is  taught  in  connection 
with  mathematics  and  astronomy,  while  chemistry  goes  witli  zoology  and  geology. 
There  are  exceptions  to  those  rules,  but  they  are  not  numerous. 

Columns  7,  8,  and  9. — These  show,  more  or  less  perfectly,  the  maturity  of  the  pupils 
upon  beginning  chemical  and  phj\sical  studies.  Columns  8  and  9,  except  in  relation 
to  universities  and  colleges,  are  unavoidably  somewhat  ambiguous.  The  difficulty  i» 
that  there  has  been  no  uniform  nomenclature  for  school  classes  and  grades;  so  that  a 
name  may  mean  one  thing  in  one  place  and  another  in  another.  The  ordinary  college 
nomenclature,  however,  of  freshman,  junior,  &c.,  is  sutllcieutly  definite  for  all  prac- 
tical purposes. 

CohitnnM  10  and  11. — These  columns  indicate,  by  means  of  abbreviations,  the  courses 
of  study  in  chemistry  and  physics  and  need  particulir  exphmatiou.  Brietly,  the 
length  of  each  course  in  point  of  time  is  repres-'uted  by  a  letter,  and  the  character  of 
the  course,  by  a-  numeral.  The  letters  employed  have  the  following  meanings,  A 
*'year*'  being  the  usual  ''academic  y»'ar"  of  nine  or  ten  months  : 

A.  Four  vears. 

B.  Three  and  a  half  vears. 

C.  Three  years. 

1).  Two  and  a  half  years. 
K.  Two  years. 

F.  One  and  two-tliirds  vears. 

G.  One  and  a  half  years. 

H.  On«*  and  one-third  years. 

I.    One  vcar. 

J.  Three-fourths  of  a  year. 

K.  Two-thirds  of  a  year. 

L.  One-half  year — from  six tc<n  tt>  twenty  weeks.     (Under  this  heading  are  put  the 

usual  medical  school  cour^ie^  of  live  months.) 
M.  One-third  year. 
N.  Less  than  one-third  year. 

O.  Length  of  course  unstated,  but  not  ovi*r  a  year. 

The  numerals  which  represent  the  charactei*s  of  courses  arc  according  to  the  sub- 
joined schedule : 

CHEMItTliY. 

Colnmn  10. —  1.  Full  course  of  general  and  analytical  chemistry,  including  higher 

organic  chemistry  and  original  research. 

2.  Ditto,  with  less  organic  chemistry,  little  research,  and  special  at- 
tention to  applied  chemistry. 

X  Ditto,  with  special  reference  to  mining  and  metallurgy.  (Includes 
assaying. ) 

4.  Ditto,  with  special  reference  to  agriculture. 

5.  Full  course  in  general  and  analytical  chemistry,  followed  by  special 

instruction  in  medical  or  physiological  chemistry. 
0.  Course  in  general  chemistry,  with  qualitative  and  quantitative 
analysis. 

7.  Course  in  general  chemistry,  with  (pialitative  analysis. 

8.  Course  in  general  chemistry,  with  elementary  laboratory  work. 
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Colunuf  10. — 1».  C'tmrso  in'^jein'ral  clunuUtry.  with  t^xpvTiiiieiits  l)y  tho  teacher,  bnt 

no  rejjfwli^r  lalwratory  work  tor  piipiln. 

10.  ElriiH'iitary  oral  iustriictioii,  with  experiuiente  by  the  teacher. 

11.  Eh'iufiitary  text  hook  work,  vithuiit  i'XiH*riiiK*iits. 
I'J.  Ehiiufiitary  oral  iiistniotioii,  without  exjierimeiits. 

13.  Supuh'iiH'ntary  coiii>e  in  l»lowi)iiM*  analysis. 
11.  Snpplenit'ntary  course  in  assjiyin*;. 

1.').  Supi)lenH.-ntary  course  in  toxirolo^^y. 

U'k  .Supplementary  courhe  in  urine  analysis. 

17.  Sui»plcnionfary  course  in  metli<al  chemistry,  with  laboratory  work. 

l*?.  Snpph*mentiiry   course   in   medical  chemistry,  without   laboratory 

work. 
11*.  Siipplcuicntary  course  in  agricultural  chemistry,  with  laboratory 

work. 

*iO.  .Sn}»plem»*ntary  course  in  ajsriciiltural  chemistry,  without  laboratory 

work. 

riiYsic."*. 

Cohnnu  11. —  I.  Full  coium*.  iuclinlin^  hi«ih»T  mathematical  physics,  ad vuuce<l  labo- 
ratory work,  and  ren-arrh. 

*i.  Full  <'onrsc.  with  mathematical  physics  anil  elementary  lalKiratory 
work. 

'I.  Coiirsc'in  ;;cneral  jdiysics,  involviu*;  a  previous  knowledge  of  trigo- 
n()mctrv.  and  includiui;  lal»»ratorv  work. 

•1.  Ditto,  with  experiments  hy  the  tcaidier.  but  no  laboratory  work. 

r».    l)itt«»,  without  experiments. 

<».  Coursi'  in  el.*mcntarv  idivsic^,  with  laboratory  work. 

T.  Ditto,  with  class  experim  'uts,  but  no  laboratory  w*>rk. 

^.  Elementary  oral  iustructi  >u,  with  experiments  by  the  teach<?r. 

i'.  Elementary  text  book  work,  without  experiments. 

10.  Elementary  (►ral  instruction,  without  experiments. 

11.  Supplementary  c(»urse  in  mechanics. 

12.  Sui»idemeutary  course  in  thermodpiamics. 
VA.  .Supi>lementary  courM*  in  chemical  physics. 

14.  Supplementary  course  in  medical  physics. 

The  chissification  tlius  given  is  by  no  means  i>erfect»  but  it  suflices  very  well  for  all 
practical  purposes.  In  most  cases  it  applies  quite  accurately;  in  uouc  does  it  seem  to 
be  niish-adiug.  Whenever  an  instituti<m  gives  an  unusual  or  remarkable  course  in 
chemistry  or  physics,  the  small  letter  "t"  atlixed  to  the  abbreviations  refers  back  to 
the  detailed  description  given  in  the  text  of  one  of  the  preceding  chaptei's. 

It  is  important  to  state  that  in  very  many  instances  the  length  of  courses  of  study 
was  not  reported.  In  all  cases  a  letter  indicates  the  total  length  of  both  optional 
and  elective  courses.  .So,  also,  a  numeral  shows  the  maximum  undergraduate  course 
in  each  science  olVered  by  a  given  institution.  For  example,  although  Harvard  Uni- 
versity re(piires  of  its  undergraduate  students  attendance  upon  only  a  short  course  of 
cliemieal  lectures,  it  ofters  nearly  four  years  of  advanced  study  in  analysis,  research, 
dc.  Hence  the  abbreviati<m  used  is  enqdoyed  ui>on  the  principle  that  the  greater 
includes  the  les>s. 

One  point  remains  to  be  noted  in  connection  with  the  medical  schocds.  In  the 
majority  <>f  such  institutions  the  sesMon  is  only  about  live  months  in  duration.  The 
stu<lent>  are  rtM|uire<l  to  atten«l  two  cour>es  of  li*ctures  upon  chemistry,  covering  two 
such  sessions;  but  as  the  second  course  is  merely  a  rt?i)etiti<m  of  the  first  I  have  in 
general  cre<lited  such  medical  schools  with  only  half  a  year,  or  one  session,  of  chemical 
study. 

Column  li. — This  column  is  i  njiortant,  but  n«>t  as  important  as  it  may  seem  to  be 
at  fii-st  thought.  The  value  of  apparatus  is  to  a  certain  extent  au  indication  of  the 
53(5 


INSTRUCTION   IN    CHEMISTRY    AND    PUYSICS.  169 

facilities  fur  doiu^  scieutiiic  work,  a!tlion;xli  at  the  8ame  time  it  may  be  a  misleading 
oue.  The  cost  of  instrumeutsi  is  by  no  means  a  true  index  of  their  efticiency.  For 
Bchool  ])urpo8e8,  ten  thousand  dollars'  worth  of  a]>pliances  for  showing  lecture  experi- 
ments is  of  less  real  value  than  a  good  laboratory  outtit  accessible  to  students  and 
costing  but  one-twentieth  of  the  sum.  Again,  the  values  reported  in  this  column  are 
necessarily  somewhat  ambiguous.  A  given  sum  of  money  exi)ended  in  apparatus 
directly  imported  from  Europe  will  buy  a  great  deal  more  than  the  same  amount  laid 
out  at  a  local  dealer  s  establishment.  Finally,  the  values  given  are  usually  estimates, 
and  as  such  arc  more  liable  to  err  in  the  direction  of  excess  than  in  that  of  delicienry. 

0>/m/«mh  13  rtMf/ 14. — In  these  the  text  books  used  bv  the  various  institutions  are 
indicated  by  numbers.  The  latter  are  given  in  rlu-  laialogue  of  text  books,  which 
immediately  precedes  this  explanation.  Tbis  cataiogu*-  i."^  not  an  attempt  at  eom- 
]»lete  bibliography.  It  is  merely  a  list  of  tlie  works  actually  reported  as  being  in 
use  for  elass  purposes,  exclusive  of  those  whieh  were  returned  as  ** books  of  refer- 
ence." Perhai)**  twenty  text  books  were  added  to  the  li.st,  which,  though  not  re])ort«Hl 
a.-"!  actually  in  use,  were  likely  to  be  adojUed  at  any  time  by  some  school  or  other.  lu 
mortt  eases  publishers'  names  are  giv«-u,  iMit  in  a  few  instances  text  books  were  re- 
corded concerning  whieh  the  regular  bibliograidiic  catalogues  are  absolutely  silent. 
iSueh  books  were  probably  printed  for  authors  directly,  and  were  never  systematically 
put  into  trade  circulation. 

The  two  columns  in  question  are  among  the  most  sui^ue.^tive  in  the  table.  In  the 
majority  of  cases  the  selection  of  inferior  text  books  imjdies  the  doing  of  inferior 
work.  The  exceptions  would  only  be  those  instances  in  vhieh  a  good  teacher  is  not 
permitted  to  make  his  own  selectionss,  but  is  bou.ul  l»y  the  choice  of  some  school  com- 
mittee or  board  of  trustees. 

In  a  good  many  cases  text  books  have  been  .Tu-.biguonsly  reported.  For  example, 
*^  Ganot "  is  fre([uently  returned  as  the  author  used  in  the  study  of  physics.  Thi?*  may 
mean  either  the  larger  Atkinson's  Ganot  issued  by  William  Wood  A-  Co.,  the  smaller 
*' popular"  work  published  by  Apjileton,  or  the  edition  known  as  Peck's  Ganot.  The 
ditVerences  between  these  several  works  are  certainlj'  important,  and  an  accurate  dis- 
crimination would  have  been  most  desirable.  There  are  other  analogous  cases  in 
which  similar  confusion  was  unavoidable. 

Columns  15  and  16. — These  columns  hardly  require  comment.  The  accuracy  of  the 
figures  reported  in  them  is  not  always  unquestionable.  They  have,  however,  in  gen- 
eral a  moderate  historical  value.  In  important  cases  they  are  supplemented  by  t«xt 
in  the  preceding  chapters. 
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Table  I. —  Statistics  of  imstrmciion  in 


-5  Counted*  below  hich  iH-hoo1§.  Courm-A  iu  hij^h  kLooIa. 


2   ^ —  —  _   _      _ 

<1  Chemuitry. 


mm* 

Citv.  *r  i 


^•2         Chemiatry.  Phyaica. 


fe> 


^  ?  Coarse  of  studr.         '  « 


S,  O  'w--- .  ^  «.  <»..«., .  ^ 


P 


> 


2*9 


<  ?5 


Montgomery,  AU 13-15    9  or  11 

OakJanU.C«a 1«    9- 


San  FranciMo, Cal 15-17    L8t 

Denver. Colo 15    K.S. 


Bridgeport,  Conn 16     Xnue None K- 8 5 

Hart  ford.  Conn 16-17     None None K.d -.         5 

If eriden.  Conn N<»ne None 

New  Uavfn,Conn 16    8 

Norwich,Conu None None None 

Stamford/Conn 15    Non«? 

Wiliumu'ton,  Dfl  15    L8 3 

Ja4  kaonrilh-,  n» 14    L.  11 5 

Atl;iuta.Ga 16    L9. 5 

Auipista.Ga 14    1. 11 3-4 

Columliua, Ga 15-16    L9 5 

Maoon.(>u 14    None 

Savannah,Ga 15-16    K- 11 3 

Alton.Ill 14     None None L.9 5 

BelleviU^.IU 11-12    None 

Bloom ingroD,  111 16-17     None None M.9 5 

Chicago,  111 141-LH   None None L8 

Decatur.Ill 16-17    1L9 5 

Fre^port.  ni 17    None 

Galenburjr,  111 15    M.9 4 

Jacksonvillf,  m 11-16    Oral L.8 5 

Peoria.ni  17    K.8 5 

Suincv,  111 17    L.8 5 

ock(<>nl,Ill 15    L.9 5 

RockI*land,Ill 16    M.  9 5. 

Fort  Wavue,  Ind 17-19    J.7t 5 

Indlanaiiolia.  Ind 14|-17    M.8 5 

Jeflft^retonville.  Ind 16    L.-11 5! 

Lafayette. I nd 16-16| L.8t 5 

Logannport,  Ind 16-18     None None L.7t 5" 

Madi!iou,Ind 17| L8 5 

Richmond.  lud 17    K-7t 5 

South  Ikud,  Ind 15    Li  7  t 3 

Terre  Haute.  lud 17-18    N.  9 5 

BuriinKtou.  Iowa 14|   None I J.8 5. 

JfOuncil  IJluif!*.  Iowa 15-16    K.9 5 

/a)aveuport.  Iowa :     16-17J E.  8 5 

Dea  Moint-A,  Iowa 18    IL7t 4 

Dubuque,  Iowa 13-15     None G L9 5 

Keokuk.Iowa 15-17    L.9 5 

Atchison,  Kaua 1(4 L.  11 5 

Lawrence,  Kana 16    None ' 

Leavenworth, Kana None I.8orl0? J.8 5 

Covington,  Ky 17     None L9 5' 

Lexingtou.Kv None None None    

New  Orleuu.H.'La 14|-l.->t   Noue L.7 K-8 

Augiiata.Me 14-15    L.8 4" 

Bidd«»ford.  Me 15     None None L9 5  1 

Lewiaton,Me 15-16    L7 4 

Portland.Me 14| 8 ! 

Baltimore.  Md 1+-18    E.  9.  City  College • 

Adams,  MaH.4 15 K.9 

BoHton.MaM !     11-12     None C.  7 High  school,  L  8  t :    

Latin  achool,  none. 

Cambridge.  Ma 88 16    M.9 ' 

Chicopetf,  Mana •  16 M.9 IS  • 

Fall  River,  Maaa 16-16^ L.9 4! 

Fitchbnrg,  Mjiss 16-18    K.7 4. 

HaverhilUMaaa 16    L8t 5- 

Hulyoke.MaHH 16    9 [ 

*  About  t  With  appiratua.                               J  Before. 
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chemistry  mtd  physics  in  city  public  schools. 


Conrucs  in  high  rtchciolH. 


Physica. 


Course  of  study. 


2  « 


■•<  St 
o  & 


Text  hooks  used. 


Instruction 


Chomistrv. 


Phvaics. 


8 


9 


i .... 
1. 7.. 
1.7. . 

K.7. 
K.7. 


5 
5 
5 
5 


$250 

1, 000-2,  000 

1,000 

400 

0,000 


i8e» 

1856 


1876  '     1876 
1847^   1847 


7 

None 


2,000-3,000  i  190 7. 


tl872     tl872 


f . . . . 
I.  7.. 
L,9. 
I.  7.. 
E.9. 
1.7. . 
K.9. 
K.9. 
L.7. 
7.... 


100 
800 


L.7... 
1  toE. 
K.7... 
1^7... 
M.7... 
L.7... 
L.7... 
7 


5 
5 

3-4 
5 
4 
4 
5 
3 
5 

3-.") 


5  I 
5 
4 
5 
5  ; 


1^7. 
M.7. 
J.  7  . 


L.7 

L9 

L.7 

L.0 

L,7 

K  0 

L.7 

K.7 

L.7 

L7 

K.7 

K.7 

1.7 

L.7 

L.9 

J.7 

L7 

Nonf< 

K.7 

1.7 

L7 

K.7 

L7 

E.  7.  Citv  CoUege 

K.7....*. 

Hiffh   school,    L    7; 
Latin  s<hooI, L 9. 

K.7 

K.7 

L.7 

J.7 

L7 

7 , 


J  I 

5   ; 

5  I 
5 

r> 

5 
5 

a 

4  I 


5 
5 
4 
5 
5 
5 
5 
5 

* 


1,  000 

None 

GOO 

Nono 

"Nono 

100 

hiOO 

l.->0 

1,500 

250 

300 

100 

300 

47.1 

.'>0i) 

15U 

50 

1,200 

500 

15 

1,500 

1,  000 

250 

1,000 

500 

175 

1.500 

550 

400 

300 

500 

300 

Nono 

Ni»n« 

2,0(K) 

600 


141. 
190, 
2(U. 
190. 
190. 


190. 
190. 


190. 
141. 
204. 


53 

32 

45 

45 

45,826. 

45 

46 

45 

7 

38 

7 

2.32... 

45 

53 


*1873     ^^1867 


1871 

*1873 

1871 


1869 
*1867 


1869 
1856 
1868 


190 

182 

141 

190 

204 

IIW 

141,223. 
141 


45. 
41. 
39. 
45. 
7.. 
45. 
36. 
33. 


157 

141 

190 

190 

190 

141,233. 

137 

204 

204 

157 

204 

204 

157 

19»» 


188. 
190. 


53.... 
41.... 
45.... 
45... 
45... 
45.... 
32.... 
324... 
32... 
39... 
33.... 
18,32. 

7 

46... 
46.... 
32.... 
32.33. 


1871 
1867 
1859 
1864 
1854 
1872 
1863 
1869 
1870 
1864 
1871 
♦1850 
1869 
1877 


1871 

*1873 
1871 
1878 
1869' 

*1867 
1873 
1859 
1856 
1866 

*1859 
1871 
1867 
1859 
1864 
18.''4 
1872 
1863 
1869 
1870 
1864 
1871 

♦1850 
1869 
186i 


:1869 
1869 
1865 
1872 
1867 
1873 


1869 
1666 


:1869 
1869 
1865 
1872 
1867 
1873 


1871 
1869 
1866 


4 
5 

4 


4-5 
4 


500 
](K) 
125 
300 
700 
3,  0(K) 
400 
^1,500 

5,000 
500 
300 

1,000 
600 
200 


190 ;  29,45. 

141 ]  33.... 

190 1  45.... 

182,185 1  33.... 

100 1  83.... 

124.183 1  2 

141 


1854 
'1848 


1835 


33 

1.7,32. 


1854 


1848   I 


1835 


§1869     §1828 


182. 
141. 
190. 
190. 
141. 
190. 


41. 

33. 

46 

39. 

42. 

45. 


111859     111859 


§nigb  si'hool. 


II  Early  M. 


111864 
♦1865 
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111864 
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CIRCULARS   OF   INFORMATION   FOR    18S0. 


TAitr.E  I. — Stntintloi  of  hivtruction  in  chemistrff 


!       Z 


(JoureoA  below  hi^li  school:}. 


Courses  in  hi;rh  schooln. 


Chi*xuiatry> 


Citv 


SmT. 

I     r,—  Clu'Uiljitiv. 


I'hVHifs. 


Couriw  of  i^tudr. 


is 


'   < 


l..iwr«'Uf«».  Ma.sa 

I^iwt-ll.  MuiiA , 

Lviin,  Mat>s , 

]^Iain»oro',  Ma?*^  

XrwlmiA  iMirt.  Ma4.s 

X.\vt«»n.  Mnj*> 

>rorthani])t«m.  Mass 

Sal<-in.  'Sl^AS^   

JSi;jucivilJe.  MnriH  ... 
{>j»iiu::lieM.  Mass. .., 

'iiiunt'in.  MaMH 

AVfvnu'Utli.  Ma.vs... 

Wolmni.  Ma^H 

"\Voir»st»'i",  MatiH  ... 

Adrian.  Mich 

Auu  A I  bur.  Mich... 

liavCitv.  Miib , 

Ihtioit,  Mich 

East  Sauiuav,  Mich 
Grand  K-iiiiiLs.  Mich 

Sas;iuaw,  Mich 

Mtiincnpolis,  Minn.., 

St.  Paul,  Miuii 

>i'atchi-z.  MirtA 

Hannibal.  Mo 

Kiiusa.M  City,  Mo 

St.  Jortcph.  Mo 

Sr.  LoiiiM,  Mo 

Omaha,  Nebr 

touctjrd,  N.  H 


None 
Xon»* 


IG 

IG 

Hi    

i:t-14    

iaH'>* 

1« , 

I.VIT    , 

10-17     Xouo 

15\-lCi    Tau;ihloiallv, 

"  10" ;. 

15-10  

10-18  , 

10-17 

17  

14 
14-16 

17H'< 
15 

16i-17i 

15-17  ; 

HM8 

14-15 

14  ' 


Xour 
Kouc 


11.8. 
I.  7.. 
K.9. 
K.9 
I.O  . 


L.7. 
M.9 
K.  7. 


Noni* 

'rau;lht  ondlv 


M.  9 M.7or9 


I.  S.. 
K.9  . 
L.  9.. 
L.  9.. 
L  8  . 
I.  7t 
1.7  ., 
M.9 
I.  8.. 


L  9. 
L.  9. 
K.  8 
L.  9. 


Xono Tau«:ht  orally 

Konu None 


10 


13-10  ! 1.9. , 

17    10... 


15  ; 

1'. 
14i 


Taught  orally.    Tan;;ht  orall}-. 
None I  None 


Xtmu Xoue 


Taii;:ht  orally.    Tau;;ht  orally 


MauchratiT.  N.  IE 

"Ni-hua.  N.  11 14-10 

l*urt8ii)outh.  X.  n 15 

KlizalKth.  y.  J 14-15 

tl  i.-TnO'T  City,  N.  J i  14-15 

Xcw  )$ruuswick,  N.  J 16 

Oianuc  N.J 15 

Pat.'f.H<»u,  X.  J 10 

Trcuton.  X.  J 17 

Albanv.  X.  Y !  15t-16i 

AulMirn.  X.  Y i  16-17 

li:n^hanitou,  X.  Y |  15J 

I5ri»i»ki\  n.  X.  Y i 

Cnhoi-.s,  X.  Y I  15 

Flmira.  X.  Y 17 

Ithaca.  X.  Y i  1.-) 

Lockpt.rt,  X.  Y I  15 

X«'W  Wurj:h,  X.  Y 15 

Xi'W  York,  X.  Y 13 

0.:drnsburj:.  X.  Y i  15 

Ii«M  h..'5t»T.  N.  Y I  15-10 

Siirato.:ii  S|»rini:s.  X.  Y '  15 

Sclitui'itaav.  X.  Y I  17-lh 

Svraciisr-.  X.  Y 15-10 

'Ji.v\.  X'.  Y 10-17 

T'ticft.  X.  Y I  17-lh  , 

Yonkf-rs.  X.  Y !.'>  ' 

Akron,  Ohio 16|-17    

Cant^m.  Ohio i  10  '• 

Chillir.ithe.  Ohio '  15 

(.■;u<:iunati,  Ohio 17 

Cl«  velaud,  Ohio i  10-17  I 

Col uiu bus,  Ohio I  13J-17  ! I.  once  a  week 

*  About  f  Early  aa. 
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K.  '.I  . 
I.  0  . . 
1,9,. 
Xone 
L.  8.. 
X\9  . 
I.  9.. 

I.  7.. 

M.9. 
I.  7.. 
1.7  .. 


1 


K.9  . 
Xone 
L.  9.. 
L.  9  . 
M.9. 
9  .... 
L.  9.. 


Oi  al  primary . 


Xone I  L.  10.  t  wice  a  week 

Xone 1.  9,  5  liuics  a  week 


L.  9. 
L.  9 
M.  8 
9-... 
9.... 
L.  9. 
L.  8'. 
K.9 
9.... 


M.  ft 
M.9 
M.9 


X'<»ne None 


L.8 

1.9 

J.  9,  Free  Acad 
9 


M.9 
K.  9  . 
K.9 

8t  ... 
I.8t. 
J.8., 


5 
5 
4 
4 
4 
5 
5 
8 
3 
4 
4 
5 


4-5 


5 
5 
5 
5 
5 
5 

«i 

5 
3 


5 
5 
2 

5 
4 

5 
3 


5 
3-1 
3-4 


5 
5 
5 
3 


5 
5* 


4 
4 

5 
5 
4 
4 
3 
5 
5 
5 


INSTHUCTION  IS  CHEMISTHY   AND  PHYSICS. 
andphytlci  (n  eilg  public  tcJuioIi — CoutiuneJ. 


CcrMofMrnly. 


ji 


l.rm     Itl.lVO,!!!--' 


7,lBAnrl8!- 


33 

k^.::::::: 

'1IW> 

-1WB 
'IHV5 

;iM4 

30.'.'".'.'.'.'. 

^    iim:. 

IMS 

'iHO 

■ii'Myw.'.'. 

:::::  ;S 

33'.'.'.'.:.'.'.'. 

1  yei 

•1«1 

.   33 ,      i«lT  .    IM7 


!  S  !» 

IIKW     tin 

IJlTB         IK 

,.    -wfa  >  'IS 
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CIRCULARS   OF   INFORMATION   FOR    l^SO. 

Tarlk  I. —  StatMics  of  imfirncUoM  in  c&^nitfry 


S  CouTAos  br-low  hi^h  schooU.  Counes  in  lii^  aclioolft. 


X  -  - 

jl  Cbemiatry. 

"Si's  _. 

City.                        ^1  1^. 

§^^  Chemistry.               PhyMC*.                                                  ^  S 

^  ?  .     Course  of  study.         f  J 

Z 


DavtAn.  Ohio 15-17    L.  9 5 

HainUUtD.  Ohio 12    Tanght None 

Mansfield.  OUo 15-17| L.  8 5 

Xewark,Ohio 16    L.  8 i 

Portsmouth.  Ohio 15-16    K.  8 5 

SandnskT,  Ohio lft-18    L.  8 

Springfield.  Ohio 15-16    K- 9 

St«ubenTille,  Ohio 16   9 

Zanesville.  Ohio 16    8 

Portland.  Or«g 15-17    L.  a 5 

Allegheny,  Pa 15| • "  Xone i 

Allentowa.Pa 15-17    K 5 

Altoona.Pa 14    !  None 

Carbonilale.  Pa 16 i  9 

Cheater.  Pa 15   None 

Danville.  Pa 16    L.  11 5 

East4»n.  Pa  9     None Textbook323 None ' 

Erie.  Pa 14    Tanghtorally '  L.  8 4 

HarriHburg.  Pa 13     Elementary...   Elementary.* ,8 4" 

Lancaster.  Pa None None None 

NewCasUe.  Pa 16-17  '. L.  9 S 

Norristown,  Pa 15   !  L.  9 5 

Pittsburgh,  Pa 16-17    Elementary '  I.  7  t 5 

Beading.  Pa 15^-164 9 i 

bcranton.  Pa 14-16   M 5 

Titusville.  I»a 12-15    Elementary IK'. 4 

Wilkes- Barre,  Pa 14 K.  9 

Williamsport,  Pa 14 L.  9 

York.  Pa 14-16     Elementar\' . . .    ElemenUry :  K.  6 5 

Newport.  R.  I 16-17    .*. E.  7  t S 

Pro\ndence,  R.  I 15    L.toJ.8 5 

Chattanooga,  Tenn 17    None 

Knoxville.  Tenn 14J M.  11 5 

Memphis,  Tenn 11 

Nashville,  Teim 15    1.9 4 

Houston.  Tex None None ■  N<»ne 

Burlinffton.  Vt 15-16    M.  9 5 

Alexandrin.  Ta None None None 

Lvnchbure.  Va 15-16    L.  8 3 

Norfolk,  V a 14 Oral  twice  a  week . ' 

Petersburg,  Va None None <  None 

Portsmouth.  Va None None None 

Richmond,  Va 15     9 

Fond  du  Lac.  Wis 15-16     L.  9 5 


Janenville,  Wis 16 L.  9 5 

LaCroHSO,  Wis 16  ■■ M.  8 9 

Madison.  Wis 16-17  : '  K.  8 9 

Milwaukee.  WU 17  !  J.  8 5 

Racine.  Wis 16 None 

Washin;;ton,  D.  C 10  C.  oral  once  a  week  ■ 


♦About,  t  Before. 
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and  physicii  in  city  public  achooU — Continued. 


Courses  in  bij^h  schools. 

S  c                                Text  books 

^B                    .     _..       -     - 

'1.                : 

^  >»                     Chemistry. 

•Sg 

Hse<l. 

Instruction 
bt'gan. 

Physics. 

! 
Course  of  study. 

1 

1 

1 

1 
}>bysie«.         ' 

1 

's  i 

B 

• 

s 

•a 
Pi 

•    r            ! 

8      i 

5 
5 
5 
5  . 

5, 

9                             10 

11 

12     \ 

13 

I.  7 1 

$200     141 

50     None • 

32 : 

41 

*1855 

*1855 

7 

1.7    ' 

500  1  204 

a 

1  7    

250  1  124 

82 

I860 
*1856 
11845 

1854 

1860 

K  7 

150  1  190 

45 

*1856 

I.  7 

250     137 

39 

fl845 

K.  7 

1 

OJUl     100 

7 

1854 

7 

aftii     137 1 

7 

7 

190 i 

45 

Ij*    i  ••••••••••■•*•  •••• 

I 

5  i 
5  , 

200     190 

45 

*1874 

*1874 

L 

7 

I 

25  1  157 

32 

tl865 

:1865 

I.  7 

100    ' 

7 

'1870 

7 

200     100 

45 

1.7 

5  1 
5 

150  i '• 

45 

*187l 

J.  9 

Xolhinir     190 

324 

"*im 

1850 
1869 

*1871 

I 

823,324 

1850 

L.7 

7 

4 
4 

600  ,  190 

300     204.824 

45 

30.324 

Vone ............. 

j ' .... 

L.  7 

5 
4 
5 

50  1  190 

300     190. 

2,500     137,295 

500     190 

190 

45 

I.  7 

45 

♦1854 

§1873 

1852 

*1870 

*1871 

1870 

*1869 

1870 

1873 

1843 

M854 

I.  6 

41,117 

§1873 
1852 

7 

45 

M 

1            5 
4 

45 

*1870 

K 

60     137 

7.323 

*1871 

I.  7 

100     190 

7.45 

1870 

J,  7 

, 

700     190 

82 

*1869 

K.  7 

5 
2 

1           5 

500     124 

38 

1870 

I.  7 

600-800     183. 219. 22.5 

13, 14,  or  38? 

2 

1873 

J,  7 

2.000     120.141.204 

1843 

39. 

1878 

M.  9 

1           5 
' 4 

NoVhini  ;  ioo'! 1. !!!!!!!!!... 

45 

1878 

1876 

145,204 

39 

I.  7 

500     324 

39 

1858 

1858 

M.  7 

5 

*  200     iw '.'.'.'.'.. 

45 

im 

1871 

^ one 

L,  9 

3 

Nominal  '  190 

45 

1873 

1873 

VothinLr  1.      - 

38 

1873 

^ono  ....a. ■...•■■.  ...............j. ......... ..■••■■■...... 

N'(»no -- -- 1 

......... 

7 

1 

1.000      190     

45      

L.  7 

5 

;       5 
:       5 

5 
5 
5 

1           2 

1 

600     204 

32 

45 

;(    i859  '  '1859 

\\    1801'    1861 

1804       1MU 

200  '  190 

K.  7 

500     190 

800-1,000     175 

1,200     141 

300    

200    

32 

*1872 

*1872 

'  32  

T    7 

'  47 

1808 

* 

1868 

1.7 

2 

*1850 

1,  7 

1  38 

1873 

1 

1 

• 

X  Early  n 

8.                                                                                    §] 

Laboratory. 
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CIRCULARS    OF   INFORMATION   FOR    188a 


Tablk  II.  —  Stathtici  of  hi'itrutim  in  chcinistrif  and  physics  in  iecondartf  9ch^ol§j  normal 

cultural  collajts^  schools  of  acieiicr,  and  m 


Grade  of  the  coarse  in  which 
XhetWi  HtiulieA  are  begun. 


^  X    X. 


X  «i 


X.iiiif  of  iiiHtitntiun. 


£5 


S      X      •!  >?  •-' 


^r ii     it 

_5    r   =—      i, 
•S  -r  -3         J 


>4 

a 


;^;>CH 


3  4    5 


DAUY  iiCIIOOLS. 


Da<l»»villf  FetiiJile  Institute 
Gretn  C'pnugs  Si'hool. 


Dn<lr-villo,  All 

Given  Siuinjirt,  Ala. 


1 
1 


Yes.  Grammar  iK'h  .    Grammar  s(-h 


TallrttU'jiJi  C«  'lU'jic 

Park  IIi;;h  School 

Gilrt»y  Si-minnrv 

Xapa  C<»Il«'i:irtt<'  Institiito 

California  Military  Aca«l«my . . . 

Gol<l»u  ( Jat<*  Acadeniv 

IMan'rvilh'  AfatU-niy 

Sacranunto  Selrct  J^chool 

Point  L<»ma  Srniinary 

Sarrnl  Ui-art  (,'o11«';j:o 

Urban  Academy 

Lauri'l  Hall.  ...* 

School  of  the  Floly  Cross 

Betliany  Academy 

Home  School  for  Giils 

Commercial  and  Military  InBti- 
tute. 

Golden  Hill  Institute 

Hillsitlc  S<miuary 

Durham  Academy 

Gre4«n wicli  Academy 

Kent  S«'minary 

Mystic  Valley  Knijlish  and  Claw- 
sical  Institute. 

New  Britain  Seminary 

Colh'jriate  and  Commen;ial  In- 
i^titute. 

ML-^s  Xott's  School 

Bulkeh-y  School 

Fitchs*  Home  S<*h«H>l  for  Voun;: 
Ladies  and  Hoys. 

Norwich  I>ec  Academy 

Stratford  Institute 

Connecticut  Litrniry  Instittito.. 

Oak  Hill  Ladies'  Seiuiuary 

Parker  A  ca«lemy 

Wilmin>;ton  Contereuce  Acad- 
emy. 

Feltdn  S<Muinary . .  

Mil  ford  A  ca<lemy 

Wyomini:  Institute  of  Delawan.' 

Cookman  Institute  

Gra«l»*d  Fre*-  Si'hool 

Kichmond  Academy 

Groovervillc  Acailemy 

Butler  F«'nudo  C<dlep*  and  Male 
Institute. 

Paris  Hill  Academy 

Carroll  Masonic  Institute 

Hearn  Manual  Lalwr  School 

Slade'fl  Schcwl  for  Bo^'s 

Grange  Institute 

South  Geoniia  Male  Inatitute. .. 

Mount  Paran  Academy 

Fairburn  Academy 

Martin  Institute 

Adams'  Practical  School 

Forest  Home  Institute 

r>44 


..  1   1 


Tallad.  -a.  AJa 

Tii»<kf-;:<  • .  Ala 

Giiroy.  Cal u 

Napa,  ChI    1 

Oakland.  ChI    1 

Oakland.  Cai    1 

Pluci  r\  ille.  Cal I 

Sacramento.  Cal  ...  1 

San  l>i«'uo,  Cal <» 

San  Fnincisco,  Cal. .   1 
San  Francisco,  Cal . .  1 

San  Matro.  ('al -- 

SHuta  Cruz.  Cal 1 

Bethany.  Conn ■  1 

B«'thl«'ln':ii.  (.'onu  . ..   1 
Bridfjeport.  Conn ...  1 


Yes     Higher  normal    Hi;2;1ier  nomial 


1 
1 
1 
1 
1 
1 
1 
4 
1 


I 

I 
•» 

O 

•> 

I 
1 

4 

1 


No . .  2<1  vear 

Yes 

Yes.  Middle  *n«de. 
Yes.  1st  academic  . 
Yes 


2d  Tiear. 


Middle  jrra*!*; 
Ixt  academic . . 


Yes.   4th  grade 
Yrs    Senior  ... 


4th  ^n^d<« 
Senior  ... 


2 

I 
1 


Yes 
No.. 


Brid:j:eport.  Conn. . .  -  • 
Bridgeport,  ('onu ...  1 

D'uhanj.  Conn  0 

Grei'uwich.  Conn ...   1 

Kent.  CNmn 

Mystic     Bridge.     1 

Conn. 
Nt-w  Britain.  Coun.  1 
Ni'w  Hav«  11,  Conn  .  - 


1     Yes. 


1     Yes 


I      1     Yes.   3<l  year. 


Academy 
3d  year... 


2     Yes. 
2     Yes 


New  H/iveu,  (Jonn  .    1    1 

New  London,  Ctmn 

Norotou,  Conn 1    1 


1     Yes. 
•  - .    Yes 
1     No.. 


2<1  year. 
2d  vear. 


2d  year. 
2d  year. 


Norwich  Conn.....  1  1 

.Stratfoid.  Couu 1  1 

Sultield.  Conn    1  1 

■\Vc-it  llav»n.  TNnm.  1  1 

W'oodrmrv,  Conn  ...   1  1 

IV.ver.  Del I  1 

Felton.  IVl 1  1 

Milford.  Del 1 

Wyoming.  Del 1  1 

JaiksonviUe,  Fla  ..0  1 

Milton.  Fla 1  0 

Augustii,  Ga 1  1 

B«»ston,  (Ja -.  1 

Butler,  (;a 1  1 


I    2 


1 
1 

1 
1 
1 
1 
1 


Yes. 
Yea. 
Yes. 
Yes 

Ye-. 

Yes. 


3d  year. 
Senior  . 
3<l  year. 


3<l  year. 
Seiiior  . 
2d  vear. 


Yes. 

Ye.s . 

Y»-s. 

Yes 

Yes. 

Yes. 


I.Ast  grade  . . 


2d  year. 


Last  grade 
2d  year 


Yes. 


Senior. 
Junior 


Senior 
Junior 


Cameron,  Ga ! . . 

Carrollton,  Ga 0 

Cave  Spring,  Ga 

Columbus  Ga 0 

CuthlKTt.  Ga  1 

Dawson,  (Ja 1 

Euliailee,  fra 1 

Fairbnrn,  Ga 1 

Jeflferson.  Ga ■  1 

Linton.  Ga 

Madison.  Ga  1 


Yes 


See«nd.. 
Sd^rade. 


I    ^ 

1 

,    1 


Yes 

Yes. 

Yes 

Yes 

Yes. 

Yes 

Yes. 


Junior 

Highest 

3d  or  highest. 


Sophomore ... 

Highest 

3d  or  highest. 


Junior 

Intermediate. 
1st  Junior. ... 


Junior 

Intermediate 
1  at  Junior.... 
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schoohy  insHtiitions  for  the  superior  instruction  of  women y  universities  and  colleges j  agri- 
schools  of  mediciney  dentistry y  and  pharmacy. 


Course  of  fltudy.       "m, 

,       -^i 

£•3 

I  -*  ** 

I  &« 

o  S 

*  fee 

■     w-S 

,     «^ 

u 
> 


a 


9 


11 
0 

8 
11 

Nono 

..  I 
I 

8 

9 

12  ! 
Noue  I 
9 
11 
11 


9 
11 

Xonc 


Xone 

8 

Xont* 

8 

9 


9 
'9' 


8 

9  . 

K.7 

9 

11 

9 

11 


9 
Xone  I 
K.  11 
1.7 


a 
ii 


10 


11 


9  ' 
7 


i 

9 

7 

am 

I 

7 

9 

10 


12-21 
12-20 

20 


9 
9 
9 
7 
7 
9 

None 


15-10 
14 
16 


•14 
14 
IG 

ir> 


7 

6 

None 


17 
15 
14 


16 
15 


7 

'7 


K.7 
I 

9 
7 


16-17 
10 
14 

15 
10 
18 
18 
15 
10 


''2 

^  » 
"x's 

gs 


12 


Text  books  U80<1. 


Instruction 
began. 


In  chemistry. 


In  physics. 


.a 


13 


14 


15        16 


$10 
1,500 


190 '  45 

Vaiious    elementary     Various  Wementary  ' 
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T« 

Highwhool.. 

Pnpuatory.  . 

No 

"5.!™-""-- 

5th  from  high' 

Yu 

iJNvit  to  high- J 
I !.  Middle  Voir'" 


s  Bill  Fumily  and  Daf  :  Barriiihtuii  Cen 


s'  KvwEuglaudBoardlnf!    Provii 


le  Sprinfta  Female  Hij^h 


'  Idmr'Uoi 
I    S.C. 


Fi-iT-ndHVlllr  In.lhiile 

Hiuiliui:ilon  UlKb  Scbool  .. 


UoiucCrrrkUlnhSi'hna] 

Ku^livUl.'  Xni'Dial  and  TlivologL- 

Oak  11111  iDMrtnle 


Edsefli'hl.  T.'D 
FricndavillB.T 
Humlncdun.  Tenn . . 
SparLclwiion.TpDD 
Near  McKtt    " 


St  Mary'n'IiiHtl 


Dam  Academ;... 


.1  San  Antonio.  T«i.. 
.  Sau Marcos. Tei... 
.jTborp'BSpliug.Tei 


e,. 

Jnnlor 

h  M 

Junior 

-;;: 

jS^::;;;; 
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and  physics  in  secondary  schools,  ^c. —  Continaed. 


Coarse  of  study. 


3 

V 


9 


10 


a 

i 

5. 

c 

& 

es 

c 

e 


a 


s  a 
£§• 
•3-3 

A  < 
*  >i 

e8.S 

a  A 

E3 


Text  books  used. 


11 


1'^ 


In  cheiiiistrv. 


lu  physics. 


13 


14 


1.8 

E.9 

L.8     I. 

9| 
I 


12-15 

1. 6       12-16 


$75  '  197 !  29,38,45,328. 

1,300     120,141 1  42 


D.7 


15     5,000-10,000     143,182 ,28.45. 

isi 1...; 


9 


11  I 
9 

I 

9  : 
None  I 
9 

1.9 
9 

8 

7  . 

L.7 

I 

None 

8 


0 

7 


7 
9 
7 

7 


15 
15 


15 

15 

14 

15-10 

15 
...... 

17-20 

15-16 
16 


100     190 45. 

190 


300 

Sliffht. 

$25 


190.191 '  32,45,117. 


204 
190 


'  6.29. 
45... 


7  ' 
L.6 


7     :16-18 
15-16 


9 

11 

M.9 

11 


ICone. 


9 
11  I 


7 

9 

L.7 

9 

t 
/ 
9 


8 
9  or  11 

11  i 

11 ; 

11 ; 

9  , 


7  or   9 
9 

9 
0 


15 

16-20 
15 
17 

17 
15 


15 
18 
17 
15 

IH 

18-20 
16 

15 


2.000 

500-600 

Nothing. 


$750 
100 


1.000 
800-1,000 


141, 241 
157, 188 


140 

141 
190 


7,39., 
38,44, 
39.... 
38.... 


32,33,44. 
45 


182, 190 
140.... 


141 


39,  49. 
32.... 


150 
Cost  2,  000 

1.000 

Nothiiii;. 

$30 

Nothing. 

$25 

250 

Nothing. 


190 
190 

204 
190 
175 
190 


45. 

63. 
45. 
45. 

53. 
38. 
45. 
45. 


190.... 
124.... 
175,190 
178.... 


6.39. 
45... 


39. 
2.. 
38. 


Nothing. 
Nothing. 


190,204 


None. 


8  , 
11 

9  . 
9 
8 

M.9 


K.7  20 

18 

16 

7  16-17 

9  14-18 

7  14-17 

7  16 

9  16 

7  17 

t  Chemistry. 


$500 
50 


M 


150 

Nothing. 

$800 

500 

Chem.   50 

Cost  1, 200 


190 
204 

175 


39. 

39. 
53. 


32,  35. 


204 

137, 142, 190 

190 

137 

175 

130,190 

204 


38.... 
45.... 
37,39. 
45.... 


§  Probfthly. 


II  By  experiment. 


lustniction 
began. 


s 


13 


at 
« 

Pi 


16 


1845       1845 


1852 


«;o  ! 


1878 


1867 


1852 


1867 


1820       1820 
1873       1873 
''1834 
tl857      tl857 


1854 
1870 

1872 


^1819 
1878 


1854 
1870 

18r2 


§1819 
1878 


1869 


1850 
1864 

*1872 
*1867 

1859 


1869 


1877 
111856 

1878 

1878 
*1869 

1871 


1850 
18G4 

•1872 
-1867 

1859 


1869 
1875 
1877 

fJlPM 
1878 
1865 

n860 
1871 


559 


1S2 


CISCUL4ES   OF  IKFOKMATIOH   FOB   1S80. 

Tahle  II. —  Slatiatks  of  iiutriietiom  in  chmitirf 


Darby  AciuicaiT 

XimcT  ClaiHli-ar  iDHtilutc 

Lamuillp  <*Hilnil  Acadeuy 

BUi'k  KlTtr  AcHl<«y 

Lyuihtn  Ul<-nry  Iimlitnlfl 

itniMD  AcailMiiy.... 


HiEhiTdept...   Hlcbrr 


Twv  CiHidrruce  AciJriiii 
Vmnnnl  Aradrniv 


tj—l 


'.  Adv.Engliah.J  A>rv.£DeIl>li 


Alrxnniilrli  _ 

EntMOHlHltihScliuul 

Sr.  Ihvry-H  arboul i 

PotranBG  Audeniy.. ....... ...... 

Kc.  Jnlin'i  ACMlrmy I 

KiBOMW  rnivcnliy  lliuhmchoDl 
belhel  Uililary  Academy 


W.  Iif«rll..boi-n,rt    I 


FinlDu 


t  Ff  mnle  Ii 


CiilnrpiT  Friiiulc  iDdiliiM... 

HcniluoFi'DiBlelaMltute... 
LfteMiurg  Avai' 


YHvvrton  Home  .'«o)ioo]  for' 
Yniine  Lailks  bdiI  CIiiMmi. 

FBlrfBiilill 

Waylanil  Uulvctilty 

£Irav  StminiuT 

Lakf  GroFTB  itiiBtuary 

Gvcniiui  BBiI  Enelinh  .Vflulrmy.., 
SvBiliMiy  ol'SI-FtBDOiBof  Salra  ; 

SlltivbaiUH-  ArHilrniv I 

Xoyii-  ClBHlcal  uiid  iluheinMi. ' 

VB.>rij">^".IJ»ary i 

St.Unrk'i.Unmiuar.-^liaul 

8ali'L*ki'Cc>]lt>:-btflutririiri>...| 

rnivvwiry  of  \Vii.lni.tft..ii  Ter  ' 


AlM«iHlrla,V« 

■;;:■■ 

Junior 

Jonlor 

is 

eihjYBT 

Sthyrar 

BSf^^.^-.:!'  '■ 

1 

K 

iDMnnrdUtr.., 
CollriciBle 

h 

Nont.Bd.Tn '2          3 

Elective 

Eleclive 

Wlncl.«l»r.T«....,  1:          . 

SSi^.;2;!V.v:::i 

P 

^li^ui^".'. 

SIJS;:::::;: 

:■'!  jwr 

T,. 

WBahinilim.  D.  I' '    1 

Salt    IdkF    City |.... 

1 

AiigiidM.... 

AUcndM.... 

To 

senior 

Senior 

S«lt'"iike    City, 

Yf. 

Academic 

Aciulemir 

S.ui(V.W.T 1    I      2 

Yf* 

sopb..morf.— 

Frtshraan  .... 

flu.-Uluir,Ark....  1    1      1 

^ 

^':e^: 

^= 

NVwlliil'^iiirnnn!  I   i      1 

Yv* 

Uiil.ll*yw... 

Middle  yftt..' 

latTui 

saywr 
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and  physics  in  secondary  achoolSf  ^c, — Continued. 


Course  of  stady. 


a 


8 
7 
9 


9 
11 

on 

8  • 

8  , 

J.8  I 

9 

K.9 

9 

K.8 

9 

None. 


9 
9 
6 

8 


I 


9 

None. 

11 

9 

9 

None. 

9 

9 

None. 

None.  : 
E.  9  ' 

9 
9 

11  or  9 
9 

9 

L. 


1.9 
9 

L.  8 

8 

1.7 


i 

so  S 

a  ^ 


&5 


10 


11 


9 

0.9 

7 

7 

L.7 


7  17 

7  17 

7  16 

.  I         18 
7 

18 
15-18 
18 
18 
17 


7 
K.7 

7 


19-20 
16 


K.7  ,         15 
7       14-15 


9 


15 


7 

7 

7  i 
7 


16-17 
17 
14 


7  ^ 

9 

9 

7 

7 

9 


14 
14 
14 
16 

17 

14 


7 

15 

7 

20 

7 

20 

7 

18 

8 

12 

E.  7 

18 

9  or  7 
7 


L. 


14 
14 

16 
15 

18 


ti 

*0  Si 

a  * 

n 


Id 


Text  books  used. 


In  chemistry. 


13 


$750  I  190 


450 
1,000 


150 

NothioK. 

Slijcht. 

$150 

350 

400 

350 

150 

Cost  500 

300-500 

500 

Nothing. 


141 
190 


175.... 
190.... 
190.... 
187.... 
141, 190 
178.... 


190 
204 
204 

190 

178 


178 

190,197 

tl.OOO  i  190 

I  143,223,238,260 

600     204 


500 
Nothing. 


Cost  |3, 000 


100 
60 


139 

178,188 


143, 184, 204 
124,204.... 
183,184.... 


100 
190 


150 

2,000 

500 

100 
2 


I.  7  I  16 

7  !    15-20 


I 


J.  7 

6 
K,7 


19 

"is 


500 

100 

10 


190,233 


197, 


190 

143, 172, 188, 304 


137 
100 
100 


600  i  190 
190 


3,000 

600-800 

1,000 


204.... 
140  ... 
176,238 


t  Before. 


13  cm 


Instruction 
began. 


In  physios. 


14 


45.... 

2 

45.... 

39.... 
45.... 
45.... 
45.... 

7 

35, 45. 
30.... 


7.. 
2.. 
30. 


45..-. 
39.... 
30.... 
53.... 
23,53. 
45.... 
47.... 
89.... 


'o. • .. 
38.... 
45.... 
39,48. 
2.47.. 
47,48. 


46 

39 

2 

45 

None  used 


45. 


7.. 
45. 
45. 


38,45. 
45.... 
7 


41.... 

2 

32,83. 


J 

a 

•a 


Iff 


16 


1870 
1855 
1873 


1870 
1855 
1873 


1864 


1854 


1871 
•1865 


1871 
^1865 


1876 


1876 


1849 
1872 
1869 

1867 


1849 
18r2 
1869 

1867 
1876 


tl845 

'im 


tl845 
'i865 


1870 


1670 


1869 


1876 
1869 
1851 


1877 


1871 


1877 
1878 


1877 
18T7 


1873 


1873 


1872 

im 


1864 
1874 
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Tablx  TL—SUtHtOet  of  inttnuiliom  I 


Paal-offlaaddRM.  1 

when. 

3 

Gnde  of  tba  «tir«  to  -hkh 
Ibeae  atudlM  an  begiuL 

Mama  anuUlDtlon. 

1 

1 

1 

1 

9                  S 

*    i 

s 

r 

8 

KORiUL  BCHOOLB— CaatlDiied. 

Conk  CountTSonnaland  Train- 
lus  HcbcK.[. 

Bnglowood,™ S 

i    s 

Too. 

Mji-r 

"r« 

pMrlaTni. 1 

Ti'mkHanltsInd..  1 
C«larFaU>.Ian..  1 
GrandvlBW.Iowa..  1 

?Slff-|r:::::.' 

GlBagDir,lty I 

KewOileaa.,!*..,  1 

Ca«tino,Ha 1 

i  1 
i  1 

^" 

Kaat-^m  I-wn  Surmal  Bcbool  - .. 

Senior    ele- 

,ssr..... 

Senior   clc 

r.IacsuF  Vunaal  ScUaal 

Y« 

\|M 

To 

Mari-Unfl  Slaw  NonualScbool- 

W«tlli!td.MaH  ...  1 

TpallHDti.Ulob....  1 
U>u>kal<>,MlBa....  1 

SI.Clniid,Ulnn...-  1 
WlnonikMlnu    ....  1 
nolljSprLnd:a,Ml«i   1 
Toutfaloo.Uiaa..  ..  1 

Cnp^    Glrardean,    1 

K"kivme,Uo 1 

StLonia.Mo  .^...  0 

ii 
i  ? 

1  i 
i  I 

IS 

Y« 

LaatTaar 

I— 'J" 

Nert   belo« 

Nelt   b«lo« 
Stnlor. 

UuunclmiKtti  SUte   Sormal 

Ukia™.  Slalj  yomal  School- 

Statl^Sunu-lSi^liwUlStCldnd 
Si«i,-  KorinnL  Suh,.u1  ai  -Winona 

TunffldrJit-iilveniityandKdnn.1 

Suutlii-aat  MLwonri    Mormal 

n2rtirutw.mH  SUtB   Kormal 
HthmiL 

Wj«" 

Idjear 

SlCboii::: 

2d  IMF 

Academic 

My™ 

Mr-t 

adjear 

My™ 

1 1 

1    3 

!  { 

I     1 
1      I 

r  ^ 

'i|  i 

Hrv  JVTM'T  Bbtlo  Nonual  and 
Modrl  ScliooL 

Pl>inootli.N.H-... 
Trmtun.N.J 

Bi™tport.}I.T.... 

Frwl<mU,l!t.T 

Oenasra.N.T I 

KpwYortN.T...  1 

O..«0BO,K.T 

PoIadam,N.r 

UMeieh.S.b', 

V»a 
Y« 
Y(ia 

l~ 

\oa 
Yea 

Yra 

Mr«>« 

MJ-" 

Srbmd. 

My«lr 

Wr«i 

S-oJSa  :::::: 

aiatf.   >-grnial  and   Training 
Stall'     Xnnnal    and    Tralolne 

Ffmd..  Knnqal  CoU^B,-  ._ 

Id  or  Junior. 

adorJonloT. 

i'','S\..,.T, 

Sonnal 

SchnoL                      ,  „    .       , 

ESrW.'-:::: 

UUan.Ohlo 

Worthb.Etoii.Oblo.  1 

Junior 

^-uTi.ltlal  Xiinnal  ».'hual  - 

Prapanitory. 

Adruosd... 

AdTa^;^.... 
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a¥idphy9ic$  in  secondary  achooUy  4^, — Continued. 


Course  of  study. 

Average  ago  of  pupils  begin- 
mng  these  studies. 

Approximate  value  of  chemi- 
cal  and  physical  apparatus. 

Text  books  used. 

Instruction 
be;:nn. 

• 

1 

1 

In  chemistry. 

In  physici. 

1? 

i 

8 
*s 

9 

10 

11 

13 

13 

14 

15 

16 

K.  7 

7 

M. 

M.  7 

7 

6 

1.7 

6 
6 

7 
9 

7 

L. 

6 

L.6 

6 

L. 
L.  7 

7 
7 
0.7 
6 
9 
7 

7 

1.7 

6 

J. 

M. 

6 

7 

L. 

L.  7 
L.6 

L.6 

L. 

7 
6 

L. 

7 
0 
M. 

9 

N.6 

7 

7 

ligh  sohoc 

18-19 

$1,000 

140 

39 

1875 

1Mt7 

M.  7 

^oue 

17 
18 
16 

16 
16 
19 
17 

20 

170 
300 
600 
300 

45 

18A8 

8 

140,204 

7 

2,32 

*1R73 
1877 

*1RT!! 

8 

120,157,204 

IftTT 

8 

204 

7.9.35 

tl867        41B«7 

8 

175, 190,  or  204 

32  or  45 

100 
500 

7,32,45 

33 

"':i874' 

1875 

8 

190,197,204 

♦1874 

11 

177 

2 

1879 

8 

200 

141 

33 

1867 

1867 

L. 

8  t. 

18 
17 
20 

3,000 
1,000 
2,000 

None 

13 

1866  : 

L.8t. 

Instruction  oral 

None 

Instruction  oral. . . 

8t. 

None  ............. 

1854       1854 

L.  8 

L.  7t. 

20-21 

20 
18 

18* 

17 
18 

14-17 

16 

17 

850 

136,140.280 

9 

1874       107^ 

8t. 

8 

800 
200 

120 

41 

1868  1     1868 

0.  7 

175,235 

I.  8 

140 

11 

None 
600 

800 

600 

190 

45 

9 

100 

45 

9 

124,137.175,204 

175,190.204 

7.32 

1874 
1872 

1874 

I.  9 

33,63 

1872 

ITooe 

J. 

137,204 

7 

K. 

9 

19 

18 

875 
1.000 

175 

83 

9 

124 

41 

1855 

1855 

L. 

L.  9 

17 
17-20 

18 

2,500 
8, 000-4, 000 

4,000 

183 

32 

1871 

1871 

L.  7t. 

183,235,238 

32.38,41 

L.8 

140 

41 

1868 

1868 

L. 

9 

16 

5,000 

8 

L. 

18 

45 

11 

45 

U'one. 

19 

18 
18 
80 

»l8. 

32 

1870 

N.8 
9 

1,200 

1001 

350 

Keference  books 

190 

Reference  books . . 
45 

1855 

1855 

8 

140  or  141? 

47 

'  1871 T"  1871 

*] 

t  Academy. 

tExperi] 

DnentaL 

5ea 
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CIRCULARS  OF  IXFORMJLTIOSr  FOR    IdML 


Table  IL^SimUtiim  tf 


Xaof     - 


•5 


2^ 


5 


34    « 


XOKMAL  ■CHOOLft—CoatilUIML 

PennsvlTMiim     Sute     Xonud 

Scb<>'*L  6th  diJtrirt. 
Soathvectern     State 

Sch<¥»l. 

State  Xannal  SelMK4 

State  Xonnal  Scboc4 

Kev»toD«-  Sial«  Xomal  Scbo(4.. 
C^-ntral  >tal«  jkormal  School  . . 
Pcroiinylvaaia     State     Xovmal 

PdUMylraiiia     State     Vonnal 

Sch/)oL 
Phlladcrlphia  Xonnal  School  for 

Giii*. 
CnuilM-riand  Valley  State  Kor- 

mal  Scbor^L 
Weirt   Chester    State    Xonnal 

SchooL 
Bbode     laland   State    Xormal 

School. 

Avery  Xonnal  Inntitnte 

Xev  iPruvidence  Inatltate  (Ifa- 

rj-Tille  College). 
Frhedmen'A  X<»nDal  Institute . . . 

State  Xormal  School.. 

State  Xonnal  School 

Fairmont  Smte  Xormal  School.. 
State  Xoncal  School  at  Glenvflle 
Storer  Xonnal  School 

liartball  College  State  Xonnal 

SchouL 
Shepherd  College 

Went   Libert  V     SUte    Xonnal 

Schoril. 
Ofthkosh  State  Xomld  School. . . 
Wiiiconwin  Stat**  Xonnal  School. 
Kiver  FaUn  State  Xonnal  School. 

State  Xonnal  School 

Miner  Xormal  School 

bUt^tm-UOSB  FOB  THK  firPKUOS 

ixdTUL'cnox  OF  woms. 

Florence  Synodical  Female  Col- 
l«-ce. 

JadBon  Female  Inatitnto 

Marion  Female  Seminary  ..^ 

Alabama  Central  Female  College 

Alabama  Conference  Female 
Colege. 

Hartford  Female  Seminary 

Werfeyan  Femal*-  College 

Dalton  Female  College 

Lampkin  Masonic  Female  Col- 
lege. 

Wenleyan  Female  College 

Marietta  Female  College 

Gpll'';^e  Temple 

Illinois  Fr-male  College 

St.  Iffarv's  School 


BlooBabwig.  Fa. 


Xonnal    California.  Pa . 


Edinboro.  Pa... 

Indiana.  Pa 

Kntxtovn.Pa... 
Lock  Haven.  Pa 
Mansfield,  Pa ... 


MillenTillcPa 

Philadelphia,  Pa.. 

Shippeiisb«r]g.  Pa. . 

WeatChe«tcr,Fa.. 

Providence, B. I  ... 

Charie«ton,S.C 

Mar^ville,  Tenn  . . . 

MarrriMe, Tenn  ... 

Johnson.  Vt 

Bandolph.Yt    

Fainnont.  W,  Va. . . 
GlenviUe.W.Va... 
Harper's  Ferry.  W. 

Va. 
Hontington.  W.Ya. 

Shepherdatown,  W. 

Weat  Libertr.  W. 
Ta. 

Oihkosh.  \ru 

Platteville,  Wis  ... 
RiverFalla.Wi*... 
Whitewater.  Wia.. 
Washington,  D.C.. 


Florence,  Ala 


I 

2 
I 
1 


Yes     Joa. 

Yes.    ScientiAc  .....   Srientiftc 

Yes.    Senior 

Y«a    


1 

1 

1 
1 


Xo.. 

Yea 

Yea 

Yea 

Yea 
Y« 


Idgxnia 


Idffinde 


Ut  half-year       Last  half-year 


Junior  ■ 


1     Yea 


1 
I 
1 

1 


Yea. 
Yes. 
Yea. 
Yea 


adoonne 
Xormal .. 


M 


1     Yes    j  Middle 

...   Yea.   Senior Senior 


..w 


1     Yes     Afidfifi. 


1 
1 
1  , 

1  . 
1 


Yea 
Yes 
Yea 
Y«a 
Yea 


Xonnal. 
4th  year 


I 


Xonnal 
ad  year 


Jonior.. 
,  let  year. 


.,  Joaior 
.•  laty 


Marion,  Ala 

Marion.  Ala 

ToM-aloosa,  Ala. 
Tuskegee,  Ala . . 


I    ; 

i    I 
1   1 

I 


1     Yea 


Hartford.  Conn  .. 
Wilmington,  Del. 

Dalton.  Ga 

Lumpkin,  Ga 


Macon.  Ga 

Marietta,  Ga 

Xeiman,Ga 

Jacksonville,  111 
KnoxTille.Hl... 


1 


1 
1 
1 
1  ■ 

1 
1 
1 

1 
1 
1 

1: 


Yea. 
Yea 
Yea. 
Yea. 

Yea. 
Yes- 
Yes. 
Yea 

Yea. 
Xo.. 
Yea. 
Yes. 
Yea. 


SopbeoMte. 

Sab-aen 
Junior. 


8o|^Mjuioce. 

■ 

.,  Sab-aeaiiv. 
.!  Junior 


Senior :  Janior 

^1 


SophoflBoire. 

Junior 

Junior 

Junior 

Middle 


SophonoR. 

Junior 

Junior 

SophooMm. 
Middla 
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and  physics  in  secondary  schools^  ^o. — Continaed. 


Goane  of  study. 


a 

9 


8 

9 

None. 

9 

9 

9 

M. 

7 

9 

7 

7 

£.8 

None. 
11 

None. 


N.9 

L. 

None. 

11 

None. 

9 


L.6 

M.9 

M.8 

L.9 

11 


9 

7 

L.9 

9 

9 

9 

8 

9 

11 

9 
U 
9 
9 
L.9 


I 


lO 


H. 

7 

7 

7 

I. 


7 

7 

7 

L.7 

7 
9 


7 

L. 

7 

9 


6 

J.7 

L7 

L.7 

9 


7 
L.7 

7 
7 

7 
7 
7 
9 

7 
7 
7 
7 
L.7 


9 


IS 

"I 

11 

J  ^ 


11 


17 
18 


17 
15 
18 


16 

17 

16-17 

18 

16 
16 

20 


21 


20 
20 

18 

18 


19-21 
19 
18 
20 
17 


17 

16 

15 

14 

10-18 

18 
18 
15 
16 

15 
14 
15 
18 
17 
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$200 
200 


5,000 

2,500 

300 


8,000 


600 


125 
None. 

3 


500 
600^ 


100 


2,000 

1,500 

700 

400 


1,500 

2.000 

350 

About  250 

1,200 


1,000 
800 


Text  books  used. 


In  chemistry. 


13 


140  or  141t. 


190 

190 
MOoruif! 


133,140,204 

Instruotion  oral. 


124. 140, 233 
141 


190 


204 


325 


157, 175 
204.... 


141  .... 
204  ... 
204.... 
140,204 
184.... 


190 

190 
141 
190 
204 


300     204 


700 

100 

3,000 

1,000 

About  300 


204 
141 
204 

204 
204 


190 
824 


Li  physics. 


14 


35,45 
45.... 


32.... 
45... 
35,53. 
2  .... 
85.... 


35,45,59,63. 

41 

35,45 

7,82 


45. 


45 

45 

45 

32,324. 
33. 45. . 
325..., 


82. 
32. 


324. 


33 

32,33 

32.33 

7  32 

47  withiV 


45. 


2 

45.... 
45.... 
28,39. 


45... 
45... 
2,38. 
39... 


28. 
38. 


41. 


♦About. 


...,  324 

t  Probably. 


Listmction 
began. 


15 


1860 


1866 
1878 


1873 
1871 


'1850 


1866 


1873 


1871 
1866 
1878 
*]860 
1877 


tl839 


1836 


1856 

*1829 
1837 


'2 

.a 

P4 


16 


1867 


1866 
1877 


1873 
1871 


1867 
1876 


1866 
"i873 


1873 


1871 
1866 
1878 
*1869 
18T7 


tl839 


1836 


1856 

*1829 
1837 


1854  i  1854 

1839  1839 

1877  1877 

1849  ,  1849 

1847  I  1847 

1868  ,  1868 
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CmCULABS   OF   IKFOBHATION    FOB    ISaa 

Tabu  IL—  Statitioi  ^  ta«lni<«iM  to  AmMrt 


No.  of 
teacUen 

£ 

Gtadl^  of  tbe  Gotuae  in  whicb 

SB 

11 

I 

9 

1 

3 

"'i 

1 

t 

1 

3 

I 

t 

P 

1 

i 

1 

l 

9 

31 

1 

i 
i 

1 

t 

2 

I 

1 

1 

1 

1 

* 

* 

s 

Fnry  Hall,  Lake  Foreat  Uni. 
Bock  r<inl' Seminary 

"Kf-^  ■"-"■"« 

CoUeer  DftbeBiatera  orBethany . 
Geometuwn  Fomala  Semlury . . 

Dsuebtsfa  CuUi-Bo     

leifiRlon  Bapliat  Female  Col- 

Sb'f^Tlll*  F«tiuli>  CoUeRS .... 

SUnlbnl  Female  College 

BlUbnan  Female  Colleslato  In. 

Ualni^WeiileTan  Sembiary  and 
Female  CoUep-i. 

BaltlmoteFeDiileCoUese 

A  bbolt  Academy 

l^Ile^Semlnacy   for    Y<nmg 

LakcForMtm...- 

T« 

Tea 
Ye. 

Tea 
Yea 

Jiuii« 

Jiiatot 

Senior 

Hld.Callegtote 

SSS.,.::::: 

Jmilor 

Jiuib» 

St=:::;' 
BS::::: 

Tonoka,  Eana  ...  . 
G«ri[ew.wn,^y-.- 

Leuugton.^y 

Clinlon,U 

KenfaHllLHe... 

Balllniorr.Md 

Aodorer.  Maaa  ... 
Aubutndale.Mua. 

Itbyear 

f^S^ 

SSS:::::::; 

■WhealonFl^'^^iiJii;^"!: 

Plttaarld.Uaea... 
Soutl.H«lley,Maw 

Bmohhaym.  Mlu. 

gaa«:::::; 

Jennlnga.  Uo 

Eieter.  N.  H 

Tllloii,K.H 

WeatLobanon.N.H 
B.ird™iown,  N.J. 

SSsSvVf::; 
anV.:;: 

Loekimn.N.Y,.. 
Newport  N.Y-. 

Murfto'sbani-.K.C 

Ye« 
Yea 

Tea 

Joiiw 

Jontor 

Myear. 

MoDnt  UQlj-ote  Fotoaie  S^l- 

VbVtwoTth  Female Colloge.... 
Cratral  Female  luatltute 

jnidar 

J""*" 

Babliuon  Female  BtlmlBary .... 

Srinlnarv  and  Female  Colleife. 

^rammai..... 

K'S.tffiS'.?:"!?-.::: 

Jonlm 

iSirr:;:; 

Brooklyn  Helubta  Seminary  ... 
Baffala  Female  Academy 

Mirade 

Aeademie 

MB^de 

CbDwan  Bapliat  Female  Inati- 
.iMl  Sehool  fiirTouni!  l*llBa. 

KS'SSKSaS::; 
&rES"'S:K::::::: 

Hillxlwru'  Fi'iniik  Collene 

W-MiTU  Feiuali' Seminary 

L.iV..  Kii.-S..ininaiy    -,.' 

Judor 

Why™ 

Uincinuall.OhlD... 
Cincinnati,  Ohio... 

oi^Voi.ie"::: 

OninTitI(<.Ohio.... 

lllltaboro'.  Ohio... 

i:a?robi;" 

1 
j 
i 

1 

■■i 
1 

1 

^l-j™ 

Junior 

Soi*™*™.... 

Tea 

p?S:::::::: 

ip;::::::: 

Academle 

Unirerailv  Female  Inatilute . . . 

y™.'adye»r 

Y«B.(  lal  «llegiate.. 

ft'sr-:::: 

FtttabnTBli,  Pa.... 

let  odliegiaU.. 
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and  physics  in  secondary  schools f  ^c. —  Continaed. 


Coarse  o 

f  study. 

Average  age  of  pupils  begin- 
ning these  studies. 

• 

11 

Text  books  used. 

Instruction 
began. 

• 
i 

• 

1 

>* 

M 
P4 

In  ohemistry. 

In  physics. 

1 

1 

S 

9 

10 

11 

19 

13 

14 

Iff 

16 

18 

18 
17-18 

16-19 

17-18 

16 

15 

15-16 
15 
13 

18 

12,000 

1,100 
250-300 

500-600 

120.238.260 

13 

1859 

1849 
1868 

1865 

*1839 

1857 

1869 

1854 

1859 

K.7 

7 
7 

M.7 
7 
7 
7 

7 
7 
7 

K6 

7 

M.7 

7 

7 
6 
K.7 
7 
6 

7 
7 

124.140.233 

39 

1849 

9 

178,190 

39 

1868 

£.9 

190 

45 

1865 

9 

178 

*1839 

7 

500 
50 

350 

137.204.226 

18.'>7 

9 

190 

42 

1869 

9 

197 

58 

1854 

9 

190 

32 

8 

250 
2.000 

178 

45 

K.7t. 

141 

83 

*1824 

*1824 

9 

190 

37 

H.9 

17 
17-18 

17 
17 
17 
16-17 
20 

16 
17 
16 
18 
15-18 
16 

16-18 

300 
85<M00 

600 

1,000 

Phys.    400 

500 
2,400 

2,000 
1.200 

182 

42 

1829 
1851 

1829 

8 

204 

38 

1851 

9 

141,190 

2 

K.8t. 

141.212.265 

32 

tl876 

*1839 

1846 

1837 

:1867 
1854 

6t. 

133. 140. 212, 283 

*1839 

9 

190 

45 

1846 

8t. 

134 

13 

1837 

9 

178 

2 

♦1867 

9 

191 

2.39 

1854 

137,175 

7.32 

190 

53 

9 

7 
7 

M.7 
M. 

7 
7 
7 
7 

7 
7 

L7 

360 

300 

500 

190 

32 

1875 
1845 

1875 

9 

204 

82 

1845 

H.9 

190 

2 

9 

16 

16 

15-17 

15 

16-18 

12-14 

15-17 

14 
16 

15 

17 
15-16 
18 
16 
17 
19 
16 

15-20 
15 
18 
15 
12 

500 
5, 000-8. 000 

6,500 
500 
600 

2,000 

8,000 

141 

37 

1870 
1851 
1846 

1870 

9 

137 

41  

1851 

8t. 
9 

157,162 

324 

7.41 

324 

1846 

8 

204 

6.53 

1869 
1847 

1848 

§1874 
1877 

tl876 
1854 

1869 

8 

190 

45 

1847 

L.9 

204 

28,29 

1818 

197 

2 

1877 

8 

7 

7 
L.7 

7 
M  7 
M7 

7 
M7 

7 

7 
7 
7 

800 

1,500 

1,000 

500 

141 

38 

7t. 

182 

41 

L.9 

197,204 

39 

1854 

9 

Not  fixed 

Not  fixed 

M.9 

124 

41 

§1852 

$1852 

K.9 

500 
350-400 

141 

38 

9 

124 

38 

1855 
185fr^ 

1855 

H.8 

500 

168 

14 

1858-9 

9 

800 

150 

1,  SOO-l,  500 

2,000 

1,000 

600-700 

190 

45 

L7t. 

183 

45 

9 

204 

2 

1851 

♦1K>2 

1856 

1855 

1851 

9 

•1852 

204 

2.15 

1856 

9 

7 

182 

41 

1855 

"About. 


t  Laboratory. 


;  Probably. 


§A8  early  as. 
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CIBCULABS   OF  mFOBMATIOH  FOB    1330. 

Table  11.—SlaH*Uet0/iiutrucaoMi»dttmMri 


No 

of 
ban 

f 

S 

Gndc  or  t  Iec  connr  in  wbUi  i 
theM.tndio.«e  began. 

pHt.«ffi».ddr<iH. 

il 

I 

1 

"i 

1 

i 

t 

1 

a 

a 
1 

. 

« 

» 

s       1 

OTaicnoxIrwoiiEi-CoDtU 
Due  WeM  F.iniUe CoUtft 

aS'rSSaST::::: 

UiMnphU    CunrnreDcis    Fiuiuls 
CDOibl^<l  Penile CoUegis ... 

lhieWwl.8.C... 

Tm 
Tea 

a 

., 

l..'^«Uep.ta..l 

?SKKr:- 1 

l8t«llecUte.. 

iVt«n;iii;::! 

JnokHni.TenD.... 

McMlDnrille.Tonn 

Miirfreealwro'.Tum 
N«l.vUle,Teiu.,... 

HimUviUe,  Tgi    .. 

^!^^: 

SaSv.::::: 

rimLokB.Wi« 

HUinnhiw,WI«    .. 
SiDiluan  Mound, 

Uarlou,  Ala 

N«u- Mot.Ue,  Ala  .. 
Tnarahuaa,  AU   ... 

Keittohlgheat 

Jnnlor 

Junior 

.... 

Kuttohlckert 
Junior 

RnEmvUle  Fmnids  CoUegB . .. . 

SX'.'S'-S'SSl.i.-:::::;:- 

! 

1 

1 
a 

s 

T«. 

^y-: 
h'^^^"-.:: 

l:e=r::::i 

Inlermedlale.. 
lat  eolleeiat*.. 
CollegLafe 

Albeni>il»Fcniii]T£inltat<... 
Knanuke  Femali'  Callcga 

SiSfSsS?--::;. 

SnlKopol  Fenmleliutiiute.... 

|&W.?JK:::::: 

' 

^ 

i 

Tea, 
Idoc* 

SS.I^"'-- 

S^" 

isls 

Jonlor 

"thlMF 

•«>I»« 1 

Kni:::::; 

UttluKock.Ark... 

C..UegeCltT,C»l... 
Oikl£iid,C^ 

SanFi«nel«o.Cal.. 
Vacavine.  Cal 

1 

3 

i 

3 

Tea. 

Pfi™  Chrisllan  CoUeiES 

TrulTDrailjufCiiUrDT^ 

Tea 

F«.hS":iiii 

l^t^rai::: 

Yea 

Is. 

SdoUaaJon... 

3deUM»pk.. 

J™'" 

JS:::;:;:: 

Junior 

Colonulo     Siiringa, 

HirtruTd. Coon  .... 
UldiUalowii.  Conn  . 

New  Haven,  Conn.. 
Ifn«ark,I>el 

1 

J 

i 

a 

Tea. 
T« 

TmI 

Tea 

Tea 

JoiUor 

Sdrtarnonnal 

Junior 

Senior 

Joidw?:":ll 

»I«™.G. 

1 

1 

Tea. 
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andphyaia  in  secondary  schooUy  ^o. — Continued. 


Course  of  study. 

Average  age  of  pupils  begin- 
mng  these  studies. 

■ 

I? 

Text  books  used. 

Instruction 
began. 

• 

« 

1 

1 
P4 

In  chemistry. 

In  physios. 

• 

b 

s 

§ 

1 

P4 

9 

10 

11 

19 

13 

14 

15 

16 

9 

7 
M.7 
9 
7 
7 
7 
7 

7 
9 

7 

7 
7 
7 

17 

14-16 

15 

18 

17 

16-20 

1(^-17 

20 
20 
16 

15-20 

15-17 

16 

190 

34or35f 

1L9 

190 

17? 

34  or  35! 

204 

39  

9 

$1,000 

250 

8,000 

200 

124,143 

38,46 

1855 
1869 
1843 

*1850 

1855 

9 

204 

39 

1869 

9 

161.183.204 

38 

1843 

9 

120,190 

45 

*1850 

11 

190 

8 

1,500 

500 

600-700 

1,000 

140 

38 

1865 

1849 
♦1850 

1866 

9 

190 

45 

9 

124 

•1850 

9 

190 

45 

190           

45 

9 

7 
I. 
7 
7 
7 

14-16 
15 
15 
15 
15 
15 

lS-16 
18 
17 

17-18 
12 

825 

2,49,328 

1876 
1857 
1859 
1873 
1857 

1876 

L. 

190 

39 

1857 

9 

250 
200 
500 
500 
400 

204 

53 

1859 

9 

190 

45 

1873 

9 

190 

38 

1857 

41 

9 

7 

197 

53 ." 

1874 
1850 

1874 

1850 

9  or  11 

7  or  9 
L7 

50 

3,000 

500 

190 

83 

1.7  t. 

140.235 

13 

tl874 

1874 

204   

45 

1.7 

G. 
G. 

212 

35  

L7 

35 

160  or  161 

18,44 

S.6  t. 

£.4 
I. 

7 

18 

7,600 

124, 155, 162, 183, 260, 262 

85,38 

'"'1831 

1831 

I. 

9 

20 

600 

182,190 

2.35.41 

1875 

1875 

«,  •#«,  ■»*  ......••.•.. 

8 

7 

L. 
C.4 

£.4 
L7 

18 

100 

190 

45 

1867 

1867 

L. 

190 

39 or  45  ........... 

18 

16-20 
15 

20,000 
Orer  60, 000 

140.  183,  212,  230.  238, 

260.  262. 
157.184.226 

85 

1869 

1869 

£.6  t. 

18 

1.9 

190 

46 

9 

7 

1.4 

L. 

7 

L 

G.7 
£.4 

£.3 
£.7 

£.4 

K.7 

I. 

G. 

18-22 

600 

178,204 

35.89.45 

1871 

1871 

85 

L. 

9 

17 

600 

197 

1865 

1866 

L6,13.14 
L9  t. 

140 

18 

19-20 
19-20 

4,000-6,000 

112.168 

140.  183.  214,  238,  260, 
262,  291,  297,  804,  821. 
124 

18,63 

1823-4 
1831 

1802 

1823-4 

C.6  t. 

9.72 

1831 

L.9  t. 

V,    ..I.. ......a.....' 

18 

S.6,20,t. 
£.  6, 20,  t. 

140.  183,  238,  252,  268, 

260,  273. 
143 

44 

ii" 

26,000 
550 

13,62 

11800 
1872 

1800 

M.9 

190,204 

38,46 

1872 

I. 

204 

89 

L. 

183 

13 



•About 


tBeorganized. 


tLaboratoiy  1870. 
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CIBCULABS  OF  INPOBUATION  FOB   ISSO. 

Table  Il.—  abititticl<tfUMnKiiomimA«mitkt 


Nn.  df 

1 

f 

0^  .ludtn"^bcgL. 

Kime  of  InsUtDtlon. 

i 

1 

1 

J 

1 

a            3 

4   S 

6 

r 

8 

riIlTIISini»  AUK  COIWOIS— 

CoDUnned. 

i      1 

!  ! 
!  ! 
i  f 
!  ! 

I     I 
1     1 
1     J 
1.... 

1     1 

Junior 

AlilnEdan.111 1 

SiSSX"m::;:l 

CuilnTme,Ill. 1 

Jnnioc 

iSSKii-v,-: 

'"■^ 

Snb-ftttfkman. 

1^ 

latjeupny.. 

Si.::::: 

Bonlor 

KurlhwrHeni  rniVanl'^' 

EviDK.  Ill I 

ass  SI::::::  5 

JukHinTlllii.Ill...  1 
KnoivUle,  m 1 

I.akeFDn»t.m....  1 

K3r.2'::::::::l 
a-aiiA::::  1 

KXT'::: 

JuSlor 

Dllnoi*  C'oile^ 

awwltak  Amorlcu  Aiugnd  Col- 

L&™,tUnW«.itr 

«' 

JnnlDT 

Junior 

JSE :::::::: 

Senior 

a=:::: 

Junior 

Jmiior!!"',lIll 

SST.::.:. 

Senior 

Jnolor  "'"" 

FlHlunui.... 

Junior 

Junior 

FiMhrnu 

"!'?« 

Junior 

Junior 

8j|h™o«i,... 
Junior 

Junior 

Senior 

JnnioT 

Junior 

Prepariii;^"; 
Frepantotj... 

St.  .loHphi  Ecclaiiutlnnl  Col- 

rpporAlt™,I]l...    1 
-Wi£fle]d.m 1 

aa-iS:::::::  i 

BlaoniingUin,Ind..  i 

Crawforfiilllp,  Ind.  1 
Fort  Wat-nr,  Ind...  I 

&'!t,K.i::: ! 

^".Tm^lnd"""  I 
IrvinKlon,  Ind 2 

Notn  Dame,  Ind...  1 

Rlo1i>non.1.  tnd 1 

Riam'TillB.  Ind 1 

1    a 

1      3 

;  i 

i  ! 

;i 

w 

So. 

Indlua  AohniT  UnlTcnlty.... 

SSaiSST::::::: 

CnlK-nily  of  Notre  Dune  do 
Lv. 

££■-:;::: 

Algonn  tVIU'gB 

Aniltj  L'oU.nja 

Ai6crai»,lD«»    1 

CoQpf-e   Spring*.    1 

HftEr"-! 

GH'n^i,  loVa"""'.  1 
Humboldt.  lows....  1 

loTBCitv.Iatra....  2 

!  i 

S    3 

?2 
1? 

Junl" 

Jonlor 

,^ 

IfnTHRElnn  Liilbn  CnllHS 

nni»«n,Ltv  nf  DaMoine. 

iSS;;:;::: 

SS ::::::: 

^Z 

tilnipscin  C>'ntenu-T  CaUeie 

iDwaSiUoDnlTanlly 

Sa..[  fnahmui [  Yutbaim 
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andphyncs  in  secondary  schooUf  j'C, —  Coutinued. 


Omrse  of  study. 

Average  ago  of  pnpils  begin- 
nuig  these  studies. 

Approximate  valne  of  chemi- 
cal and  physical  apparatus. 

Text  books  used. 

Instruction 
began. 

• 

1 

1 

In  cheipistry. 

In  physios. 

• 

§ 

,£3 

P4 

9 

10 

11 

13 

13 

14 

15 

16 

S.9 

E.7 

I. 

H. 

I. 
E.7 

15-10 

$600 

140,190 

13,45 

1874 

1874 

L. 

lii 

36 

M. 

204  --- 

7 

M. 

204 

9 

E.0 

18 

102,204 

38,45,112 

1850 
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und  physics  in  secondary  schools^  j'C. — Continued. 
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£.4t. 

C.2t. 

A.  2 

c.et 

C.  0, 14  t. 

A.2,3t. 

£.6t. 

9t. 

6 


A.  It 


E.2t 

B.3 

A.  It. 
£.3t. 

£.4 

A.  4,11,12 
L4 


L.0,18 
I..9,15 

L.9,15 

5t. 


13 


M 


o 


II 


<6 

0 


n 

SO. 

|3 


19 


Text  books  used. 


In  chemistry. 


In  physics. 


J3 


14 


17 
17J 
17-18i 
18 


$18,000 

8,200 

20,000 


20-21 
18 


20 
25 

26 

18-19 


814, 316,  etc 

124 

183,235,238,260 

143, 235, 238, 260. 262, 266 


47,99 

13, 41, 116. 
13.30,105. 


143, 183, 238, 268, 270, 311 


22,000 
Chem.  3, 000 


5,000 
1,500 

500 


None  reported 

143 

162, 183, 238, 260, 267 
190 


13,63 


143 

124, 143, 210. 309 


143 

124, 274, 296 


13, 93, 105. 
3,55 


35,67. 


Instruction 
began. 


a 

O 


Iff 


16 


1847 


1868 
1859 
1871 


1868 
1859 
1871 


1864 


1864 


1858 


1859 


*1858 
1813 


*1858 
1813 


L.  8, 18 


I 


E.5t. 

8 
7,16 

L.8,15 

7.17 

L.  7,15,16 


13 


23 

23-24 
25 

40 
21 


2,000 

1,000 
150 

500 
3,500 


17 


20 


8, 15, 17 

9 

L.9 


13 


oo 


22 


500 


143. 183, 282, 283, 295 

124. 183, 238,  260, 295 
183,295 


143. 238. 295 

212. 295. 296 
143. 156, 283 


1859 

1844 
1871 

1849 


124, 143, 183, 295 
295 


130, 143 
295.... 


1.000 

5,000  ;  143 

!  183,213,225,239,260 


1874 
1837 


£.5t 


22 


5, 000-10, 000 


127,143 , 

192, 229, 281, 291, 294  . . . 

♦About. 


113. 


1782 


583 


CmCULABS  OF   IMFOBUATION  FOB   tSSO. 

T^JUJt  n.—Slafi*tiei  0/ jailmclum  in  di«mUlry 


F«l-offioe  tddmi. 

mJbln. 

s 

Gnute  of  the  cour«  In  which 
tbiae  atudlea  ue  began. 

HimeofineUtDtion. 

Is 

II 

■3 

s 

1 

[ 

s 

i 

1 

1 
s 

1 

« 

>i 

• 

r 

8 

I.  B-juJor— Cimtinned. 

DepartmontofMedicinemndSnr- 
lSF(DiijYM«il;(ofMlcblg«nl, 

A4inAibDT,Uloh.. 
Delrolt,  MIeb 

KaD«aaCit;,Uo... 

Sl.Loiiia,Mo 

BLLaaU,Uo 

Il»nover,N,H.— 

Albany, N,T 

New  Tork,  NT... . 

SewTork,N.T.... 

New  Tork,  NT.... 

New  Tork,  N,T.-.. 

SjTucn»,H.T 

Cincinnati,  Oblo.... 

Cincinnati,  Ohio.... 
Cincinnati,  Ohio..- 

Cleveland,  Ohio.... 

StSSSt!::::: 

Salem,  Oteg 

Phl]a>leliibl«,Pa... 
Pbi]iiUelpbl.,Pa... 

Phih^idphi^Pa,.. 
Charle>lon,S,C.... 
Nashvllle,Tenn.... 

Borliogton,  Vt 

Richmond.  T» 

WMblnKton,  D,C.. 

Waiihinslon,D.C.. 
CbtCBCO,  111 

'■0 

:i 

;!: 

1 0 

'f 

» 

No.. 
No.. 

IrteollegeyeM 

Xnaa  Oily  College  of  Fbyal- 

mSSSh^SS^oW 

St  Lo«iaM«ll«I  College 

^^^.^riKTor^iier 

Albany  UhUciiI  College  (Cnion 

j£';j"ai»iM.ai«ac.l. 

No.- 

Kb.. 

Vi 

New  Tork  Inflrmuy. 
Hedlul    College    of    Syracua.' 

ClntdBuCl  College  of  Medicine 

M"i™ic&orohio   ' 

T 

Ut 

Idoe. 

aevelaqd      Uedlwl      Cdlege 
IWeatem  Reaerve  College), 

Colnmbna  a^idlcal  College 

JeftmoB  Ibillcal  CollBee 

"«!»■.-•  "■^"""' 

Woniu'a  lledlcst    Coilege    of 

lU^^HMlese  of  tbe  BtiLte  of 

luSSSd^artmeetVuiderbllt 

Uedlcsldepiutmriit,  University 
ofTonnnL 

tr 

No.. 

Fredunan 

Uxlvenlty. 

No- 

«,„,„ 

Colamblwi  ITnlveralty. 
t  Eeltctie. 

Brnnett  MmIIo.1  College 

£i'le<:tla  Medicil  Ca]b>ge  of  tbe 

Uity  of  Hew  Tofk. 

Yea 

mSTBUCTION   IN  CHEHI8TEY  AND  PHYSICS. 


217 


€Uidphif9io8  in  tectmdary  9ckooUf  ^. — Ck>Htinaed. 


Comae  of  stady. 


9 


E.5t 

7, 16, 16 
I.  7, 15 

7,15 


7  or  9 
L.  9 

I«.9or7t 

9or7 

9 

L.9,17 

9  or  7 

£.5t 

L.9or7 

L.9or7 
L.  7t 

L.9or7 

L.9or7 


6.15,17 
£.5t 


L.9 


L.9 
L.9  or  7 

9 


5 

P4 


10 


u 


OD  S 

^  S 

*  to 


^ 


11 


23 
22 


28 


20 


18^10 


20 

20-25 

25 
Over  21 

20 


25 
20-25 

25 


la 


ie,ooo 


200 


12,600 

600 

1,000-2,000 


8,000 
2,000 

600 

1,000 


12,000 


1,000 
1,000 

800 


Text  books  used. 


In  chemistry. 


13 


127,233,307 


124,127,281,285,296 
143.282 


143,295 


143,168,188,239,277,283; 

295,303. 
162,183 


143,168,230.238,289,294 
143,183,282,284,296.... 


143,295,296 
238,309.... 

295 

282,283,286 


143,183,287,295 

124, 127, 143, 183,235,295, 

296. 
143,183 


141, 162, 182, 183. 


143,205 

143, 148, 295 
296,805 


127.143,199,282,295,300 
143,283,284,296 


143,168,282,284,294,295, 

308. 
130,146 


124,143,296,309 


295 
295 


124,127,143,281,282,296 


124,148,296.... 
127,148,277,282 


In  physics. 


14 


Ul. 


112. 


113,114. 


88. 


15  OIB 


*  Laboratory. 


Instruction 
began. 


^ 
U 


Iff 


rf 


16 


*1858 
1868 


1869 


1839 


1839 


1865 


1819 
1852 


1876 
1853 


►1878 


1768 


1868 
1822 

1869 


665 


CIKCULAB8  OP  IKFOBUATION  FOB   18Sa 

Tablx  n.— SlaHttfot  0/  liwtrMlilm  n*  cfcOHiilni 


Nu.ot 
lew:  hen 

a 

f 

& 

Gt»da  of  the  oourae  in  whleh 
tbo«  alodlea  are  began. 

1 
1 

f 

1 

J 

1 

9 

3 

. 

a 

m 

r 

8 

-Continued. 
2.  EcImUo— Continned. 

Cinclnnali.  Ohio , 

Chicago,  ni 

1 
1 

. 

1 

i 

1 
1 

S 

I 
S 

0 
0 

1 
1 

9 

{ 

4 
1 

3 

1 

1 

9 
B 

Ho.. 
No.. 

"navi""""'  ""^  " 

l»t   ear 

(Univenilv  of  Mu'liigan).         1  „ 

8LL0UI1.M0 

New  York,  N.T... 

CineinnatLOhio.... 
Clevelaod,Ohlo... 

PbiUde1pbla.Pa... 

g^^SSnJd^.;:: 
b^I^ImSJ::::;:: 

AnnArbot.Mloh.. 

St.I,aiiia.UD 

KewYortNY.... 

PhlMdlibla,  P.'": 

Pbll«dalpblft,P»... 

Sui  FnnelWD,  Cal . 
Chl«go,i]l 

Tea. 

and  Diaiaaea  ot  Women  and 

Kew  YOTkHomBopatlUo  Medl- 
cbI  CoUsno. 

i£SssSf"ii£UdM.- 

No.. 

"^sSa.""""""""' 

Wealeni  CDllege  of  Dental  Bar- 

S?™nrk  CoUoBO  of  Denliatry, 
Ohio  CoUelie  of  UenUl  SarRerr. 
Fennaylnmla  Cullego  of  Deulol 

Philadelphia  Dental  College 

Caliromla  CnU^gP  of  Phamuey. 
ChhsRo  CoUene  of  Phanoaey... 

>T 

S: 

?■'■■ 

In  public  Bchla 

No.. 
Wo.. 

PnbliebigbMlh 

S^S-5:C".rp=-,  ISSSSi*:::::: 

renitvofUlchlean. 

Bt-LoulaCunegeof  PhannacT..  St.LoniB.Mo 

Calleie  of  Pbanoaoy  of  tho  Clly    New  York,  N.  Y. . . . 

Cincinnati CoUejtB of Phannary.  Cincinnati. Ohio.... 

C-                     7 

Tw. 

IdOM 

' 

9 

" 

mSTRUCTION  m  CHEMISTBY  AMD   PHYSICS. 


219 


and  pkyBiCB  in  secondary  sdhooU,  j'C — Continued. 


Course  of  atady. 


I 


9, 15, 18 


0or7 
L»,17 

S.5t. 


0 
9  or  7, 16 


;; 

u 
s 


lO 


i 


I- 


o 

1^ 


Jl 


25 
22 

23 


22 


"51 

If 

1^ 


19 


$600 
1,000 


150 


Text  books  nsed. 


Instmction 
began. 


In  chemistry. 


13 


143,205 


124.210.282,308 
127,141,168.... 


127,233,307 

143,168,183,277,282 
None  reported 


124,143,282.284,294.308 


In  physius. 


14 


Iff 


I 

P4 


16 


1860 
1878 


Ul. 


1860 


L.9,16 
^9  or  7 


20-23 
20 


1,000 
2,000 


Instmction  wholly  by 

teacher. 
143,182 


18T7 
1848 


L.9 

L.9 

B*  5 1. 

S.5t. 

9 

9 
9 

7 


L.9 
9  or  7 

9 
7or8 

7 

E.5t. 

7 
9or6t. 

L.7or8 
9  or  7 


20 
21-22 


22 

Over  20 

18-20 

23 

21    or 

over. 


19 
20 
17 
18 
20 

20 

18 
18 

17 


20 


1,500 
50 


143 


168,295 

192,229,281,291,294 


1839 
1868 


8,000 

100 

400 
500 
500 


168,233 
170, 190 


Ul. 


124,129,295 

143 

143,168,225,238,295 


13. 


1875 

1877 

1866 
1845 
1852 


170, 183, 188 


1,000 
2,000 
500 
1,000 
5,000 


124,143,210,809 

124,143,295 

130,143,238,206 
143, 256, 295. 296 
141,235,295 


2,500 
2.500 

1,000 
1,000 

800 


168.193,233,258,275,276 
295,807. 

143,238,239,256 

143,238,260,273,274,295 

143,235,238,260,274,295 
143,295 


124,273,295 


89. 


lU. 


1874 
1860 
1872 
1841 
1847 

1868 

1866 
1831 

1871 
1821 

1873 


1873 


587-688 


CIRCULARS  OF  INFORMATION 


or  THB 


BUREAU  OF  EDUCATION. 


ISTo.  7-1880 


THE  SPELLING  REFORM. 


WASHINGTOK: 

OOYBBNKENT  PBINTINO  OFFIOB. 

1881. 

seMoo 


CONTENTS. 


Letter  of  the  Commissioner  of  Education  to  the  Secretary  of  the  Interior 5 

Historical  sketch  of  the  movement  for  spelling  reform 7 

The  intematioDal  convention 7 

The  American  Philological  Association 8 

The  Spelling  Reform  Association 12 

The  teachers 16 

State  legislation 20 

The  press — discussion 21 

Printing  with  new  types  ..-'. 22 

Amended  spelling  with  old  types 23 

Spelling  reform  in  England 25 

Forenmners 27 


APPENDIX. 

A.  Special  words  approved  of  by  the  Philological  Society  of  England 29 

B.  Literature  of  spelling  reform  ... 32 

C.  Officers  of  the  Spelling  Reform  Association  for  188(M81 * 35 

Officers  of  the  English  Spelling  Reform  Association 35 

691-692 


LETTER. 


Department  of  the  Intebiob, 

BuEEAu  OF  Education, 
Washington^  D.  0.,  September  4, 1880. 

Sib:  I  have  the  honor  to  invite  yonr  attention  to  the  following  state- 
ment of  the  progress  of  the  reform  in  sx>elling  the  English  language. 
The  statement  has  been  prepared  at  my  request  by  F.  A.  March,  ll.d., 
professor  of  the  English  language  and  of  comparative  philology  in 
Lafayette  College,  Easton,  Pa.,  and  president  of  the  Spelling  Beform 
Association,  a  weU  recognized  authority  upon  the  subject. 

In  training  the  young  to  a  correct  use  of  good  English,  our  teachers 
encounter  few  embarrassments  greater  than  those  arising  from  the 
anomalies  of  English  spelling.  Many  of  these  difficulties  have  long 
been  universally  acknowledged,  but  as  yet  no  remedy  has  met  with 
general  favor.  Many  experiments  have  been  made:  not  a  few  attempts 
at  change  have  failed ;  others  have  been  conducted  with  great  skill 
and  learning,  and  have  commanded  increasing  attention  and  approval. 
More  recently  some  of  our  most  eminent  scholars  have  taken  up  the 
subject,  and  certain  points  on  which  they  agree  have  received  very 
extensive  public  approval.^ 

The  Home  Journal,  of  New  York  City,  a  newspaper  of  social  and  lit- 
erary importance  and  a  supporter  of  the  reform,  published  last  spring 
a  collection  of  opinions  from  a  hundred  noted  educators,  authors,  and 
scholars.  Among  these.  President  F.  A.  P.  Itarnard,  of  Columbia  Col- 
lege, New  York,  speaking  of  "our  vicious  system  of  English  orthogra- 
phy," says  that  "looked  at  in  an  economical  view,  nottiing  could  be 
more  wasteful ;  regarded  in  its  scientific  aspect,  nothing  could  be  more 
absurd."  The  Earl  of  Malmesbury  is  quoted  as  being  of  the  opinion 
that  "no  prime  minister,  from  Lord  Bute  to  Lord  Palmerston,  could 
pass  an  examination  in  spelling."  Prof.  Max.  Miiller,  of  Oxford  Uni- 
versity ;  President  Noah  Porter,  of  Yale  College ;  Prof.  A.  P.  Peabody, 
of  Harvard  University;  President  D.  C.  Oilman,  of  Johns  Hopkins 
University;  Dr.  S.  Wells  Williams,  the  eminent  Sinologue,  and  Profl  S. 
S.  Haldeman,  of  the  University  of  Pennsylvania,  also  approve  of  the  re- 
form, looking  at  it  from  different  standpoints.  Mr.  Donald  O.  Mitchell, 
the  distinguished  author  of  Dream-Life  and  other  books,  regrets  "the 
parting  from  old  forms,"  but  believes  "in  the  good  sense  and  economies 
of  the  new."  The  late  Prof.  James  Hadley  may  also  be  mentioned  as 
one  of  the  most  eminent  authorities  who  have  favored  improvements  in 
English  orthography. 
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The  diBposition  to  apply  philosophical  methods  to  the  spelling  of 
words  is  also  seen  in  the  efforts  to  simplify  the  orthography  of  the  Ger- 
man language.  The  suggestions  of  the  late  Professor  vou  Eaumer  have 
been  accepted  by  the  educational  departments  of  Prussia,  Bavaria,  and 
Austria,  and  introduced  into  the  schools  of  those  countries. 

As  authoritative  information  of  the  progress  made  is  beyond  the  reach 
of  the  great  body  of  teachers,  save  as  supplied  by  this  Office,  I  deem  the 
publication  of  the  accompanying  paper  of  great  imx>ortance  to  the  teach- 
ers and  school  officials  in  correspondence  with  this  Bureau. 
Very  respectfully,  your  obedient  servant, 

JOHN  EATON, 

Oommissioner, 
Hon.  OABJ4  SOHUSZ, 

Secretary  of  the  Interior. 

Approved,  landipublication  ordered.  

0.  SOHpBZ, 

SeoreUury^ 


AN  HISTORICAL  SKETCH  OF  THE  MOVEMENT  FOR 

SPELLING  REFORM. 


THE  INTBENATIONAL  CONVENTION. 

The  present  organized  movement  for  spelling  reform  had  its  rise  in 
our  centennial  year.  An  International  Convention  for  the  Amend- 
ment of  English  Orthography  was  held  at  Philadelphia  from  Angost 
14  to  Angost  17  of  that  year.  The  design  of  the  convention^  as  stated 
in  the  circular  by  which  it  was  called,  was  ^'to  settle  upon  some  satis- 
factory plan  of  labor  for  the  prosecution  of  the  work  so  happily  begun 
by  the  American  Philological  Association  and  various  other  educational 
associations  in  this  country  and  England."  The  convention  was  well 
attended  from  all  sections  of  this  country  and  from  England;  it  was 
presided  over  by  Prof.  S.  S.  Haldeman,  of  the  University  of  Pennsyl- 
vania, president  that  year  of  the  Philological  Association. 

The  motive  x>ower  which  urges  the  reform  was  set  forth  as  follows  in 
the  opening  address  of  Prof.  F.  A.  March : 

ThTBe  years  are  spent  in  our  primary  schools  in  learning  to  read  and  spell  a  little^ 
The  Qerman  adyan9e8  as  for  in  a  twelvemonth.  A  large  fraction  ef  the  school  t|me 
ef  the  millions  is  thus  stolen  from  tlsefbl  studies  and  devoted  to  the  most  painful 
drudgery.  Millions  ef  years  are  thus  lest  in  every  generation.  Then  it  affects  the 
intellect  ef  beginners.  The  chjld  should  have  its  reason  awakened  by  order,  pro- 
portion,  fitness,  law  in  the  objects  it  is  made  to  study.  But  wo  to  the  ch|ld  who  at- 
tempts  to  Use  reason  in  spelling  English.  It  is  a  mark  ef  premise  net  to  spell  easily. 
One  whose  reason  is  active  mint  learn  net  to  Use  it.  The  whole  process  is  stupefying 
and  perverting ;  it  makes  great  numbers  ef  children  finally  and  forever  hate  the 
sight  ef  a  book.  There  are  reported  to  the  takers  ef  our  last  9ensus  5,500,000  illit. 
erates  in  the  United  States.  One  half  at  least  ef  those  who  report  themselves  able 
to  read,  cannot  read  well  enough  to  get  much  good  from  it.  But  moral  degenera9y 
fellows  the  want  ef  cultivated  intelligen9e.  Christianity  cannot  put  forth  half  her 
strength  where  she  cannot  Use  her  presses.  Republics  fall  to  ruin  when  the  people 
become  blind  and  bad.  We  ought  then  to  try  to  improve  our  spelling  from  patriotic 
and  philanthropic  motives.  If  these  do  net  move  us,  it  may  be  worth  while  to  re- 
member that  it  has  been  computed  that  we  throw  away  |15,000,000  a  year  paying 
teachers  fer  addling  the  brains  ef  our  children  with  bad  spelling,  and  at  least 
1100,000,000  more  paying  printers  and  publishers  fer  sprinkling  our  books  and 
papers' with^silent  letters. 
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The  immediate  urgency  of  these  considerations  was  variously  en- 
forced by  many  speakers,  and  the  convention  finally  passed  the  follow- 
ing resolution : 

Bcsoivcd,  That  this  convention  has  listened  with  great  interest  to  the  facts  presented 
by  J.  B.  Towe,  of  Virginia,  in  regard  to  the  impossibility  of  teaching  his  brother 
frbedmen  the  present  English  spelling;  and  to  his  appeal  en  their  behalf.  And  also 
to  the  facts  and  appbal  of  S.  V.  Blakesly,  of  California,  in  regard  to  and  on  behalf  ef 
the  pagan  populations  amung  whom  he  is  laboring  as  a  Christian  missionary ;  and 
that  we  earnestly  commend  this  matter  to  the  attention  of  all  who  haye  at  heart  the 
perpetuity  ef  our  institutions  and  the  progress  of  Christianity ;  and  especially  to  the 
Bible  and  Tract  Societies  and  Freedmen^s  Qid  Societies,  whose  duty  it  is  to  Use  the 
press  wisely  for  these  vital  ends,  and  that  wb  urge  the  speedy  publication  in  English 
ef  the  Bible  and  uther  good  books  in  a  reformed  spelling. 

The  obstruction  which  our  irregular  and  delusive  spelling  offers  to 
etymological  research,  and  to  scientific  study  of  our  language,  was  also 
frequently  enforced,  and  the  opprobrium  which  it  brings  upon  English 
scholars. 

A  large  number  of  schemes  of  reform  were  presented  to  the  conven- 
tion ;  but  after  giving  all  a  hearing,  there  seemed  to  be  a  unanimous 
desire  to  obtain  definite  action  by  the  Philological  Association,  and  a 
hearty  disposition  to  accept  and  adopt  whatever  they  should  recommend. 
The  members  of  the  convention  organized,  however,  as  a  Spelling  Ee- 
form  Association,  and  prepared  to  urge  the  necessity  of  reform,  while 
the  philologists  should  be  deliberating  as  to  what  the  reform  should  be. 

THE  AMERICAN  PHILOLOGICAL,  ASSOCIATION. 

At  the  annual  meeting  of  the  American  Philological  Association  in 
1874,  at  Hartford,  the  president  spoke  in  the  opening  address  at  some 
length  on  the  reform  of  our  spelling.    He  said,  among  other  things : 

It  ia  ef  no  Use  to  try  to  characterize  with  fitting  epitheta  and  adequate  terms  ef  ob- 
jurgation the  monstrous  spelling  of  the  English  language. 

Thb  time  lost  by  it  ia  a  large  port  of  thB  whole  school-time  ef  thB  mass  ef  men. 
Count  the  houra  that  Badh  man  wastes  in  learning  to  read  at  school,  thb  hours  which 
he  wastes  through  life  from  the  hindran9e  to  %asy  reading,  thb  houra  wasted  at 
school  in  learning  to  spell,  the  houra  spent  through  IJfe  in  keeping  up  and  perfecthig 
this  knowledge  of  spelling,  in  consulting  dictionariea,  a  wurk  that  never  ends,  thB 
houra  that  he  spends  in  writing  sjlent  letters ;  and  multiply  this  time  by  &b  number 
of  persona  who  speak  Engli^,  and  wb  ^all  have  a  total  of  milliona  ef  ytara  wasted 
by  each  generation.  The  cost  of  printing  thb  silent  letters  of  the  Engli^  language 
18  to  be  counted  by  milliona  of  dollara  for  eadh  generation.  And  yet  literary  ama- 
teura  fall  in  luve  with  theae  squintings  and  lispings.  They  try  to  defend  them  bj 
pleading  their  advantage  in  the  study  ef  etymology.  But  a  changeless  orthography 
destroys  the  material  for  etymological  study,  and  written  recorda  are  valtlable  to  the 
philologist  just  in  proportion  aa  they  are  accurate  records  ef  speech  as  spokeiStfk^m 
year  to  year. 

Next  year,  1875,  at  Newport,  the  subject  was  resumed  by  the  presi- 
dent, Hon.  J.  Hammond  Trumbull.    He  said : 

In  the  devious  mazea  of  American  linguistics  it  ia  eaay  to  loae  one*8  way  and 
forget  the  time.    Let  us  return  homeward,  to  say  sinnething  about  a  language  in 
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whi(5h  membera  ef  thB  As809iQtion  have  a  more  direct  and  selfl^  interest  than  in 
ttie  Algenkin — a  language  which,  in  spjte  ef  thfe  predictiona  ef  Noah  Webster,  that 
a  "fClttlre  separation  of  ttie  American  tungue  waa  ne9es8ary,"  Americana  still  luve  to 
call  English. 

There  are  indicationa  ef  increased  interest  in  this  subject.  The  pepQlar  mjnd 
seema  awoke,  aa  never  before,  to  apprB9iation  ef  the  difficultiea,  ec9entri9itiea,  and 
absurditiea  ef  tbe  preaent  standord-Engli^  cacegraphy.  The  remarks  ef  Professor 
MarcJh,  in  hia  address  to  the  As809iation  last  year  have  been  extensively  copied, 
and  apparently  meet  very  general  approval.  Professor  Whitney's  disciresion  ef  tbe 
question,  "How^all  wb  spell?"  haa  helped  ezpoae  the  weakness  ef  ttie  stereotyped 
objectiona  in'ged  against  reform.  Legislatora  are  beginning  to  look  at  ^b  subject 
f^em  the  economic  point  ef  view,  aa  related  to  pepQlar  education,  and  are  consider- 
ing how  mudh  bad  spelling  costs  the  coxmtry  per  annum.  Q  bill  ia  now  before  the 
legislattlre  ef  Connecticut  fer  the  appointment  ef  a  commission  to  inquire  and  re- 
port aa  to  the  expBdien9y  of  employing  a  refermed  erthograpy  in  printing  the  lawa 
and  joumala.  The  "spelling  matdhea"  which,  last  winter,  became  epidemic,  had 
their  inflDen9e,  by  bringing  more  clearly  to  popular  apprehension  the  anomaliea  of 
tbb  current  orthography,  and  disposed  many  to  admit  (with  Mr.  A.  J.  Ellis)  that  "  to 
spell  Engli^  ia  the  most  difficult  ef  hQman  attainments." 

Amung  scholara  there  ia  little  diflreren9e  ef  opinion  en  the  main  question,  la  re- 
form of  the  preaent  spelling  deairable  ?  The  objection,  that  reform  would  obscQre 
etymology,  ia  not  urged  by  real  etymologista.  "  Our  cemmun  spelling  ia  often  an 
untrustwurthy  guide  to  etymology,"  aa  Professor  Hadley  averred ;  and  Prof.  Max 
MQller'a  declaration  that,  "  if  our  spelling  followed  the  pronun9iation  of  wurda,  it 
would  in  reality  be  ef  greater  help  to  the  critical  student  ef  language  than  the  prea- 
ent un9ertain  and  uns9ientific  mode  of  writing,"  re9Bivea  the  nearly  tlnanimous 
assent  of  Engli^  scholara. 

Equally  unfounded  ia  the  objection  that  wurda  when  de9ently  spelled  would  loae 
their  "historic  interest."  The  modem  orthography  ia,  superlatively,  unhistorical. 
Instead  ef  gujding  us  to,  it  drawa  us  from,  the  "  well  of  English  undefyled."  The 
only  history  it  can  be  trusted  to  teach  begina  with  the  publication  ef  Jehnson'a 
dictionary. 

The  greatest  obstacle  to  reform  ia  the  want  ef  agreement  amung  scholara  aa  to  the 
best  mode  of  effecting  it.  What  seema  an  improvement  to  one  ia  regarded  by  anuther 
aa  an  undeairable  innovation,  or,  perhaps,  aa  a  new  deformity.  Few  men  are  with- 
out  a  pet  orthographical  prejudi9e  or  two,  and  the  more  unreaaonable  thea^  are,  the 
more  obstinately  they  are  held  fast. 

Perhaps  the  most  that  can  be  hoped  fer,  at  preaent,  ia  sume  approximation  to  gen- 
eral agreement,  aa  to  the  win'da,  or  classes  ef  wurda,  fer  whidh  an  amended  spelling 
may  be  adopted,  concurrent  with  that  whidh  ia  now  in  Use.  Q  list  of  wurda  "  in  ref- 
eren9e  to  whidh  preaent  tlsage  in  the  United  States  or  England  sanctiona  more  than 
one  way  of  spelling,"  ia  prefixed  to  Webster*a  and  Worcester*a  dictionariea.  Q  sim- 
ilar list,  prepared  under  Judicious  limitationa,  exhibiting  side  by  side  the  preaent 
and  a  refermed  spelling,  and  an  agreement  of  prominent  scholara  in  England  and 
America  that  the  Use  of  either  form  shall  be  recognized  aa  allowable  spelling,  would 
go  far  towarda  ensuring  the  suc9ess  of  reform. 

It  ia  in  complian9e  with  suggestions  repeatedly  made,  and  from  various  quartera, 
6iat  this  subject  haa  been  brought  to  the  consideration  of  the  A8s09iation.  It  ia  fer 
you  to<de9ide  whether  it  ia  advisable  to  take  any  action  for  promoting  and  directing 
the  popular  movement  fer  refermed  orthography. 

Prof.  F.  A.  March,  of  Lafayette  College;  Prof.  S.  S.  Haldeman,  of 
the  University  of  Pennsylvania,  and  Prof.  L.  E.  Packard,  of  Yale  Col- 
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lege^  were  appointed  a  committee  upon  ibis  pai  t  of  the  president's  ad- 
dress; and  on  the  third  day  of  the  session  they  rei>orted: 

It  duea  net  8%em  desirable  to  attempt  Budi  swBeping  dhangea  aa  to  leave  the  gen. 
eral  speeilh  without  a  standard,  er  to  render  it  unintelligible  to  cemmun  readera ;  bvt 
th%  dhangea  adopted  in  our  standorda  ef  thb  written  spBedi  have  lagged  far  behind 
thoae  made  in  th%  spoken  language,  and  thb  present  sBema  to  be  a  favorable  time 
for  a  rapid  reform  ef  Hiany  ef  the  wurst  discrepan9iea.  The  committee  think  that  a 
considerable  list  ef  wurda  may  be  made,  in  whicQi  the  spelling  may  be  dhanged,  by 
dropping  sjlent  letters  and  utherw|8e,  so  aa  to  make  them  better  conform  to  thB 
analogies  ef  thb  language  and  draw  them  nearer  to  our  sister  l&nguagea  and  to  a 
general  alphabet,  and  yet  leave  them  recognizable  by  cemmun  readers ;  and  that 
th%  publication  ef  sudi  a  list  under  the  authority  ef  tiiis  Association  would  do  mudi 
to  accelerate  the  progress  ef  our  standards  and  the  general  reform  ef  our  spelling. 

They  recommend  that  a  committee  b^  raised,  to  consist  ef  the  first  president  ef 
the  Association  (Prof.  W.  D.  Whitney)  and  uther  recognized  representatives  ef  our 
great  tlniversitiea  and  ef  linguistic  science,  to  whom  die  whole  subject  be  referred, 
and  who  may  prepare  and  print  such  a  list  ef  wurds  if  they  think  best,  and  who  be 
requested  to  report  at  the  next  meeting  ef  the  Association. 

A  committee  was  accordingly  appointed,  consisting  of  Prof.  W.  D. 
Whitney  and  J.  H.  Trumbull,  of  Yale  College ;  Pro£  F.  J.  Child,  of 
Harvard  College;  Prof.  F.  A.  March,  of  Lafayette  College,  and  Prof. 
S.  S.  Haldeman,  of  the  University  of  Pennsylvania.  At  the  annual 
meeting  in  1876  the  chairman  presented  the  following  report : 

1.  The  true  and  sole  effic®  ef  alphabetic  wrjting  is  faithfhlly  and  intelligibly  to 
represent  spoken  spee<lh.  So-called  *'  historical  **  orthography  is  only  a  cencesBion 
to  the  weakness  ef  prejudice. 

2.  The  ideal  ef  an  alphabet  is  tiiat  every  sound  ^ould  have  its  own  unvarying 
sign,  and  every  sjgn  its  own  imvarying  sound. 

8.  An  alphabet  intended  for  tlise  by  a  vast  cemmOnity  need  net  attempt  an  ex- 
haustive analysis  ef  the  elements  ef  utterance,  and  a  representation  ef  ^e  nicest 
varieties  ef  artictQation ;  it  may  well  leave  room  for  the  unavoidable  play  ef  indi- 
vidual and  local  pronimciation. 

4.  An  {deal  alphabet  would  seek  to  adept  fer  ite  characters  fenna  whidh  lOiould 
suggest  the  sounds  signified,  and  ef  whicQi  the  resemblances  ^ould  in  sume  meaatkre 
i;epresent  thb  similarities  ef  die  sounds.  But  fer  general  practical  tlse  ^ere  is  no 
advantage  in  a  system  whidi  aims  to  depict  in  detail  the  physical  preceasea  ef 
utterance. 

5.  No  language  has  ever  had,  er  is  likely  to  have,  a  perfect  alphabet;  and  in 
dianging  and  amending  th%  mode  ef  writing  ef  a  language  already  long  written,  re- 
gard mirat  necessarily  bb  had  to  what  is  practically  possible  quite  aa  mu<5h  as  to 
what  is  inherently  desirable. 

6.  To  prepare  die  way  fer  sudh  a  cQiange,  the  first  step  is  to  break  down,  by  the 
combined  influence  ef  enlightened  scholars  and  ef  practical  educators,  ^e  immense 
and  stubborn  prejudice  whidh  regards  the  establi^ed  modes  ef  spelling  almost  aa 
censtitUting  the  language,  aa  having  a  sacred  character,  as  in  themselves  preferable 
to  uthera.  All  agitation  and  all  definite  propoaala  ef  reform  are  to  be  welcumed  so 
far  aa  they  wurk  in  this  direction. 

7.  An  altered  orthography  will  be  unavoidably  efiensive  to  ^oae  who  are  first 
called  upon  to  Dae  it ;  but  any  sensible  and  consistent  new  system  will  rapidly  win 
Afe  hearty  preference  of  the  mass  ef  wrjters. 
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8.  DhB  Roman  alphabet  ia  so  wjdely  and  firmly  established  in  Use  amung  thB 
leading  civilized  nations  that  it  cannot  be  di8pla9ed ;  in  adapting  it  to  improved 
Use  far  Englii^,  the  efforts  of  schelora  ^ould  be  directed  towards  its  Qse  with  flni^ 
fennity  and  in  conformity  widi  uther  nations. 

The  report  wa&  accepted,  and,  on  motion  of  Professor  Whitney,  the 
committee  was  continued  another  year,  with  Prof.  F.  A.  March  as  chair- 
man. This  rei>ort  was  widely  pablisht  and  commented  on  and  assented 
to,  bat  there  was  a  load  call  for  more:  a  definite  application  of  these 
principles  to  English  spelling  was  demanded.  The  International  Spell- 
ing Beform  Convention  embodied  this  demand  in  their  action.  In 
1877  the  annaal  meeting  was  held  at  Baltimore.  President  Haldeman 
devoted  a  large  part  of  his  address  to  this  subject.  The  committee 
reported  as  follows: 

The  attempt  to  prepare  an  Engli^  alphabet  according  to  th%  prin9iplea  laid  down 
in  the  report  of  lost  year  brings  out  thb  following  facts : 

1.  There  are  eighteen  Roman  letters  whidi  cemmimly  represent  in  Engli^  nearly 
the  same  elementary  sounds  whidh  they  represented  in  Latin :  a  (father),  (,  o,  (k^  q)y 
df,  e  (met),  /,  g  (go),  h,  i  (pick),  I,  m,  n,  o  (go),  jp,  r,  •  («o),  <,  u  (fitll). 

2.  The  consonant  sounds  represented  in  Latin  by  i  and  u  are  now  represented  by 
y  and  w  and  the  sonants  corresponding  to/ and  •  are  now  represented  by  v  and  z. 

8.  There  are  three  ^ort  yowels  unknown  to  the  early  Romans  whidh  are  without 
proper  representatives  in  Engli^,  diose  in  fat,  not,  hut, 

4.  There  are  five  elementary  consonants  represented  by  digraphs:  th  (fhm),  th^x^dh 
(thine,  then),  ah  (she),  zh  (aiure),  ng  (Bing) ;  to  whidi  may  be  added  ch  (church),  g  (J), 

It  seems  best  to  follow  th%  Latin  and  uther  languages  written  in  Roman  letters 
in  ^b  Use  of  a  single  sign  for  a  ^ort  vowel  and  its  long,  distinguishing  them 
when  great  exactness  is  required  by  a  diacritical  mark. 

The  alphabet  would  then  have  thirty-two  letters. 

Twenty-two  of  these  have  their  commun  form  and  power  as  described  abuve  in 
statements  1  and  2. 

The  Hiihe  vowels  in  fat,  not,  but  need  new  letters.  Without  laying  any  stress  on. 
flib  exact  form,  it  is  recommended  to  try  sume  modification  of  «,  o,  m,  sudh  as  a,  e,  u. 

For  thb  consonants  now  represented  by  digraphs  new  letters  would  bb  desirable, 
but  no  particular  forms  are  now  recommended.    The  following  are  mentioned : 

it,  6  (then);  >,  ft  (thin);  /,  ft  (sh);  3  (zh);  p  (ng);  9  (ch). 

Thb  tlse  of  these  letters  with  onlylhese  powers  and  thb  dropping  ef  silent  letters 
will  so  dhange  the  look  of  large  numbers  of  wurds  that  they  will  not  bb  recognized' 
al  sight.  It  seems  ne9essary  therefore  that  there  ^ould  bb  a  transition  pbriod,. 
and  for  ^at  the  following  suggestions  are  made : 

1.  Transition  characters  may  be  tlaed  resembling,  if  possible,  two  letters: 

For  a  in  fate,  a         may  be  tlsed  in  pla9e  of  e. 


(i 


mete,  B  "  **  " 

i    **  fine,    i 
tt  "  pure,  tl  or  q 


(i    ^    it 
(t 


"   9  "  ^«»,  g 


i(  it 

(t  it 


tl  ii 


I. 
ai. 
iu. 
z. 

J. 
s. 


"    0  "  cent,    9 

2.  The  digraphs  now  representing  single  consonants  may  bb  named  and  uther. 
wise  treated  as  single  letters. 

3.  New  letters  can  be  easiest  introdQ9ed  by  Qsing  diem  only  for  Hih  old  lettera 
whi<ih  they  resemble  in  form. 
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4.  Long  wurda  bear  dhangea  best  and  vowcla  are  more  Baaily  dhanged  than  con- 
sonants, whidh  project  more  abure  and  below  die  Ijne.  Dropping  final  sjlent  e  ia 
diB  Baaiest  Change. 

On  motion  the  report  waa  adopted,  no  one  dissenting. 

This  action,  it  will  be  seen,  gives  a  Eoman  alphabet  for  Englu^  ose 
such  as  the  scholars  hope  to  see  finally  adopted,  and  also  attempts  to 
famish  guidance  through  the  transition  period  from  the  present  to  the 
future  spelling.  Types  were  immediately  cut  for  the  new  letters,  and 
papers  are  printed  in  the  transactions  of  the  association  in  amended 
spelling  with  new  tyx>es  if  the  authors  wish.  There  seemed  still  to  be 
needed  the  entering  wedge  of  a  few  particular  amended  words. 

In  1878,  at  Saratoga,  at  the  annual  meeting,  the  committee  further 
reported : 

In  accordance  with  the  plan  of  preparing  a  list  of  wurda  for  whidh  an  amended 
spelling  may  be  adopted  concurrent  with  that  now  in  flse,  as  suggested  by  Presi- 
dent J.  Hammond  Trumbull  at  die  session  of  1875  and  favorably  reported  upon  bj 
the  committee  of  that  session,  the  committee  now  present  the  following  wurda  as 
ihb  beginning  of  sudi  list,  and  recommend  them  for  immediate  t^e :  Ar,  caUUogj 
definitj  gard^  giv,  hav,  infinity  liVj  thOf  thru,  wisht. 

This  movement  in  the  Philological  Association  was  accompanied  with 
the  reading  of  papers  on  special  x>oints  of  phonetic  reform  and  called 
out  no  opposition. 

THE  SPELLINa  BEFOBM  ASSOCIATION. 

After  the  organization  of  the  Spelling  Beform  Association  in  August*, 
1876,  and  while  waiting  for  the  action  of  the  philologists,  its  members 
«et  themselves  to  produce  and  concentrate  dissatisfaction  with  the  old 
spelling.  Quarterly  meetings  were  held  at  Philadelphia,  Boston,  and 
New  York.  The  membership  was  largely  increased.  A  bulletin  was 
issued.  The  members  wrote  articles  for  newspapers  and  magazines 
and  visited  and  addrest  teachers'  associations  and  other  organizations. 
The  result  of  these  labors  will  be  set  forth  more  in  detail  when  we  speak 
of  teachers,  the  press,  and  the  State. 

The  annual  meeting  in  1877  was  held  at  Baltimore  immediately  after 
the  adjournment  of  the  Philological  Association.  Profs.  F.  A,  March, 
S.  S.  Haldeman,  and  W.  D.  Whitney  had  been  appointed  a  committee 
on  new  spellings,  and  persons  having  new  schemes  had  been  requested 
to  submit  them  to  the  consideration  of  the  committee.  Scores  of  new 
alphabets  and  sets  of  rules,  accompanied  often  with  voluminous  exposi- 
tion, were  sent  in.  The  committee  now  made  a  final  report  upon  them, 
which  recited  the  action  of  the  Philological  Association  and  reported 
for  general  use  and  for  the  publications  of  the  Spelling  Beform  Asso- 
ciation the  alphabet  therein  set  forth;  and  recommended  the  attempt 
to  bring  it  into  immediate  use  in  the  manner  set  forth  in  the  final  sug- 
gestions of  the  philological  rei>ort.  This  rex>ort  was  adopted,  no  €00 
-dissenting. 
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The  committee  of  pablication  proceeded  to  procure  types  and  script, 
plates  for  the  new  letters  and  to  make  the  alphabet  known  to  the  pablic. 


THE  ALPHABET. 


All  vowels  ^ould  be  named  by  their  sonnda :  c  ^ould  be  called  kb,  9  se,  g  ge,  g 
Jb,  h  hhy  a  ez,  w  wb,  y  y%.  The  digraph  consonants  ^ould  net  be  spoken  of  aa  two- 
lettera,  but  <ih  ^ould  b%  called  edh,  ^  i^  th  efh,  dh=th  the,  zh  zhe,  ng  ing. 


Short. 

» \ 

Au«7«a. 

Long. 

I    i, 

it. 

I  B  = 

:  I,    hB,  P0IT9. 

E  e, 

met. 

Qa  = 

:  e,    potato,  they,  fare. 

A  a, 

at. 

S,    fSre  (in  Omerica). 

a  a, 

ask  (sB  did^unaris). 

a,    filr. 

e  0, 

not,  what. 

9,    ndr,  wall. 

Oo, 

wholly  (in  Nn  Iggland). 

9,    no,  h5ly. 

U  u, 

but. 

0,    bom. 

Un, 

full. 

n,    rnle,  fool,  move. 

Diflhengs:  I  i=ai,  f}nd,  foiad. 

an 

an,  hau8= house.    81  ei,  oil.    H  n=iu^ 

tmit,  mOaic,  minsic. 

• 

Consonants 

> 

Surd. 

Sonant. 

P 

1 

P.              pet. 

B 

b,           bet. 

T 

t,              tep. 

D 

d,           did. 

CH 

(£h,            dhurdh. 

J 

j,  erg.  Jet,  gem. 

C 

c,  er  k,  q,  cake,  cwit  (quit). 

G 

g,           get. 

F 

f,               fit,  filesofer. 

V 

V,           vat. 

TH 

th,             Chin,  pithy. 

TH 

th,          ThB,  ^%. 

8 

B,  er  9,       so,  9ent. 

Z 

z,  er  a,  zone,  la. 

8H 

f(h,             ^B. 

ZH 

s^,         fQaOiun. 

WH 

wh,           whidh  (in  Igglani 

i). 

W 

W,              WB. 

H 

h,              hB. 

Ll,lo 

1.    R  r,  rat.    Y  y,  yfe.    M  m,  mfe.    N 

n,  no.    NG  ng  er  g,  king,  igk. 

Silabic :  1,  nobl,  nobla ;  m,  spaam,  spaama ;  n,  tokn,  tokna. 

Kahuna  bwidh  XLb  thB  Roman  alfabet  mak  the  sam  leter  stand  for  a  ^ert  vauel 
and  its  long,  distiggwi^ng  thb  tQ  hwen  nBdful  bj  a  diacritical  mark.  It  ia  intended 
tn  na  diB  nQ  alfabet  in  ^is  wa.  In  popular  print  onli  thb  vauela  givn  aa  ^ert,  and 
%  and  a,  ned  bb  Ued. 
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'SCRIPT  FORMS  OF  NEW  AND  TRANSITION  LETTERS. 


Having  settled  the  alphabet,  so  that  it  is  clearly  seen  what  should 
be  aimed  at,  it  has  been  the  policy  of  the  Association  to  encourage  all 
sorts  of  changes  which  tend  towanis  it.  Many  amendments  are  plainly 
possible  without  the  use  of  new  tjpes.  The  dropping  of  silent  letters 
aflbrds  the  most  obvious  examples.  The  Association  has  accordingly 
recommended  various  special  rules  for  spelling  without  new  types. 

The  words  ^ar,  (/ir,  and  \n  are  its  entering  wedge.    It  gives  them 
a  special  indorsement  such  as  the  Philological  Association  gives  to 
the  eleven  words  ar,  catalog,  definite  gard,  git^  haVy  infinity  /ir,  tho^  thruy 
icisht. 
a>2 
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The  following  have  become  widely  known  as  "The  five  new  rules •.'^ 

(1)  Omit  a  from  Hih  digraf  ea  when  pronoun^t  aa  e  ^ert,  aa  in  Aed,  helthj  et^.  (3) 
Omit  silent  final  e  afler  a  ^ert  vowel,  aa  in  hai\  giv^  eiQ.  (8)  Write/ far  |>A  in  sudh 
wurda  aa  alfabetj  fantom,  et^.  (4)  When  a  wurd  enda  with  a  dubl  leter,  omit  tbfe  lost, 
aa  in  »hal^  cUfy  eg,  et^.  (5)  Change  ed  final  to  t  wher  it  haa  the  sound  of  /,  aa  in  lasht, 
impresti  et9. 

The  Association  has  also  printed  a  more  extended 

PBOPEB  OBDEB  OF  CHANGES. 

New  lbttebs. — For  rMera  th%  introduction  ef  ntw  letera  ia  &%  Palest  dhang. 
Printers  do  th%  wirrk  far  them.  It  ia  advjad  to  tla  ntw  letera  at  first  only  far  diB 
old  letera  whidh  they  reaembl  in  farm.  It  ia  net  ne9esary  to  tla  diem  all.  Printers 
or  urgd  to  11a  one  ar  two,  if  they  think  mor  or  dangenra.  Most  important  or  a  and 
V,  ^en  a.  Nhw  g  far  g  with  the  sound  af  j  may  be  Had  without  disturbing  the  most 
fastidius ;  so  may  9  and  %. 

DBOFPiNa  LBTTEBS. — Writing  ia  a  diferent  mater  f^am  rMing.  Old  musctdor 
habits  interfer  with  new  letera  ar  any  uther  dhangea  in  writing.  Children  wil  lern 
the  new  aa  redily  aa  the  old ;  but  far  grown  persona,  thb  eaiest  dhangea  or  the  drop- 
ing  af  silent  letera.  Vowels  or  eaiest  to  drop,  and  amung  vowels,  e.  When  silent 
after  a  ^art  vowel  it  ia  both  wast  and  blunder;  hav  spela  die  wurd  intended;  Jtave 
^ud  rim  widi  gave,  slave,  knave^  et9. ;  genuin  spela  di%  wurd,  genuwe  ia  a  vulgar  car- 
uption.  Lang  wurda  bear  dhangea  beter  than  ^art  wurda.  So  diat  we  hav  die  fal- 
owing  order  far  draping  silent  l^nal  e  and  uther  silent  letera: 
I.  Final  silent  e. 

1.  With  ^art  prB9Bding  vowel,  (a)  In  long  w\n*da :  practicabl,  ac9e8sibl,  imbe9il, 
periwinkl,  medi9in,  treatis,  recompens,  hypocrit,  infinit,  indicativ.  Many  hundreds 
ef  wurda  belong  to  this  clas,  in  great  port  lemed  terms  from  QrBek  ar  Latin,  and 
camun  to  many  languages.  To  scholars  they  look  mor  natdral  and  scholarly,  aa 
most  languagea  writ  them,  without  the  final  e.    (6)  In  ^art  wurds:  hav,  liv,  giv. 

2.  With  long  vowel  preceding,  (a)  The  long  sound  represented  by  two  letera  in 
thb  old  speling:  frontispie9,  pBa9,  vai9,  releas,  believ,  percBiv,  praia,  paia,  etc.  (5) 
Thb  lang  sc/und  represented  by  a  singl  leter  in  old  speling:  imbib,  glob,  papUla9, 
8ufiri9,  imdertak,  provok,  canflscat,  canstitUt,  persecttt,  and  hundreds  mor. 

Drop  it  also  in  plurala  and  uther  infleziona :  repreaentativa,  giva,livd,  cempeld,  etc. 

II.  T  FOB  ED. 

Anuther  Bay  chcmg  camim  in  old  Engli^,  and  agen  becuming  so,  ia  to  writ  t  far 
edy  when  it  ia  so  pronoun9t :  kist,  wurshipt,  lasht,  imprest,  approcht,  etc. 
III.  Othbb  lettbbs. 

1.  Omit  final  ue  in  catalog,  colbag,  harang,  etc. 

2.  Omit  a  from  the  digraf  m  when  pronoun9t  as  e  short:  hed,  heven,  helth,  welth, 
zelus,  etc. 

8.  Omit  gh  when  silent,  and  suply  its  pla9  widi  /  when  pronoun9t  aa  /:  dauter, 
slauter,  tho,  altho,  thru,  enirf",  ruf,  etc. 

4.  Writ/ for  jp^  in  alfabet,  fantom,  camfor,  filasofy,  etc. 

5.  Writ  A;  ar  c  far  ch  in  all  win'da  in  whidh  ch  ia  pronoun9t  aa  k:  arcitect,  manarc, 
cemistry,  caracter,  cranicl,  etc. 

6.  Omit  5,  0,  d,  /,  g,  A,  A;,  l,mfny  p^  r,  «,  t,  ir,  ^,  ch,  rA,  and  ih  when  silent,  aa  in  thh 
falowing  cxampla : 

b  in  eb,  det,  lam,  lim,  etc. 

0  in  abses,  absind,  acquies,  coales,  efierves,  sent  (scent),  septer,  simitar,  sion  (scion), 
vitla,  etc. 
d  in  Wenaday,  ad,  od,  etc. 
/  in  buf,  bluf,  clif,  muf,  scaf,  stif,  etc. 
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iciation  of  PeDDsylvania  setting  forth  the  action  of  the  philologists. 

de  response  of  the  professors  of  normal  schools  and  other  leaders  was 

tat  they  had  supposed  that  the  present  spelling  was  retained  to  please 

le  philologists  5  if  they  did  not  want  it,  certainly  nobody  else  did. 

The  following  resolution  was  adopted  without  dissent: 

Bezolvdy  That  wb  hal  wiOi  plezliur  th%  contemplated  (^ang  in  thB  method  er 

leling,  and  ttiat  wfe  wil  most  hartily  coeperat  with  and  ad  any  feaibl  plana  far 

.inging  about  so  de?jirabl  a  result;  olso,  that  a  comit'e  ev  fiv  be  apeinted  to  confer 

■1th  that  raad  by  the  Philological  Convention  for  a  IJk  purpos,  and  that,  if  demd 

idviaabl,  sed  cemit'e  be  instructed  to  memorial iz  thB  legislator  to  ad  the  win-k  by 

^l  enactments. 

The  committee  consisted  of  Prof.  P.  A.  March,  of  Lafayette  College ; 

Ion.  J.  P.  Wickersham,  State  superintendent  of  education ;  and  (from 

Kate  normal  schools)  E.  B.  Fairfield,  A.  N.  Eanb,  and  W.  W.  Woodruff. 

H  Similar  action  followed  in  the  State  Teachers'  Convention  of  Kew 

^rsey. 

In  July,  1877,  the  State  Teachers'  Association  of  l^ew  York  appointed 
(committee  to  ask  the  legislature  of  that  State  to  create  a  commission 
ib  inquire  into  the  reform,  and  report  how  far  it  may  be  desirable  to 
idopt  amended  spelling  in  the  public  documents  and  direct  its  use  in 
die  public  schools. 

The  Ohio  State  Teachers'  Association  also  took  action  in  favor  of  the 
reform. 

In  1878  the  following  memorial  was  prepared: 

Jb  the  honorable  the  Senate  and  House  of  Jiepresentaiives 

of  the  United  States  in  Congress  assembled: 

This  memorial  of  the  undersigned,  members  of  the  American  Philological  Associ- 
Ition  and  others,  respectfully  represents  that  it  is  currently  stated  by  leading  educa- 
tors that  the  irregular  spelling  of  the  English  language  causes  a  loss  of  two  years  of 
the  school  time  of  each  child  and  is  a  main  cause  of  the  alarming  illiteracy  of  our 
people ;  that  it  involves  an  expense  of  hundreds  of  millions  of  dollars  annually  for 
teachers  and  for  writing  and  printing  superfluous  letters,  and  that  it  is  an  obstacle 
In 'many  other  ways  to  the  progress  of  education  among  those  speaking  the  English 
language,  and  to  the  spread  of  the  language  among  other  nations. 

It  further  represents  that  leading  educators,  among  whom  are  many  teachers  of 
much  practical  experience,  and  associations  of  learned  scholars  declare  it  possible 
to  reform  our  spelling  and  have  proposed  schemes  of  reform. 

The  prayer  of  your  memorialists  therefore  is  that  your  honorable  body  may  see 
fit  to  appoint  a  commission  to  examine  and  report  how  far  such  a  reform  is  desirable, 
and  what  amendments  in  orthography,  if  any,  may  be  wisely  introduced  into  the 
public  documents  and  the  schools  of  the  District  of  Columbia  and  accepted  in  ex- 
aminations for  the  civil  service,  and  whether  it  is  expedient  to  move  the  government 
of  Great  Britain  to  unite  in  constituting  a  Joint  committee  to  consider  such  amend- 
ments. 

And  your  memorialists,  as  in  duty  bound,  will  ever  pray,  etc. 

It  was  headed  by  the  members  of  the  spelling  reform  committee:  F. 
A.  March, chairman,  Lafayette  College;  W.  D.  Whitney,  Yale  College. 
J.  Hammond  TnimbiiU,  Yale  College;  F.  J.  Child,  Harv'ai'd  College;  S, 
S.  naldeman,  University  of  Pennsylvania. 
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Then  follow  the  ex  presidents  of  the  American  Philological  Associa- 
tion: Iloward  Crosby,  president  of  the  University  of  New  York;  W. 
W.  Goodwin,  Harvard  College;  A.  Harkness, Brown  University;  J.  B. 
Sewall,  Bowdoin  College;  and  C.  H.  Toy,  president  of  the  association. 

It  is  also  signed  by  philologists  and  professors  in  the  following  uni- 
versities and  colleges:  Bowdoin  College,  Me.;  Dartmonth  College,  K. 
H. ;  Amherst  College,  Mass.;  Andover  Theological  Seminary,  Mass.; 
Harvard  College,  Mass.;  Phillips  Academy,  Mass.;  Williams  College, 
Mass.;  Brown  University,  E.  I.;  University  Grammar  School,  R.  L; 
Trinity  College,  Conn. ;  Yale  College,  Conn.;  Hopkins  Grammar  School, 
Conn.;  Cornell  University,  N.  Y.;  Bochester  Theological  Seminary,  N. 
Y.;  University  of  New  York,  N.  Y.;  Princeton  College,  N.  J. ;  Franklin 
and  Marshall  College,  Pa.;  Lafayette  College,  Pa. ;  University  of  Penn- 
sylvania, Pa.;  Haverford  College,  Pa.;  Washington  and  Jefferson  Col- 
lege, Pa.;  Johns  Hopkins  University,  Md.;  St.  John's  College,  Md.; 
Hiram  College,  Ohio;  Marietta  College,  Ohio;  State  University,  Ohio; 
Wesleyan  University,  Ohio;  Wooster  University,  Ohio;  Illinois  Indus- 
trial University,  HI.;  Northwestern  University,  HI.;  Shurtleff  College, 
HI.;  Adrian  College,  Mich.;  Michigan  University,  Mich.;  Iowa  College, 
Iowa;  Cornell  College,  Iowa;  Lawrence  University,  Wis.;  Central  Col- 
lege, Mo. ;  Baptist  Theological  Seminary,  £[y . ;  Logan  Female  Institute, 
Ky.;  Yanderbilt  University,  Tenn. ;  East  Tennessee  University,  Tenn.; 
University  of  Virginia,  Va.;  University  of  Alabama,  Ala.;  University 
of  Mississippi,  Miss. ;  State  Agricultural  College,  Oreg.;  Agricultural 
and  Mechanical  College,  Tex. ;  the  United  States  Naval  Observatory, 
Washington,  &c. — about  fifty  leading  colleges. 

These  colleges,  it  should  be  noticed,  are  those  interested  in  the  Philo- 
logical Association.  The  memorial  has  not  been  sent  out  to  colleges  in 
general. 

In  many  colleges  the  professors  interested  themselves  to  obtain  other 
signatures,  and  the  names  of  the  most  active  and  efficient  presidents  of 
colleges — like  Dr.  Crosby,  of  New  York;  Chamberlain,  of  Bowdoin; 
Chadboume,  of  Williams — appear  on  the  roll. 

The  University  of  Mississippi  appointed  a  committee  to  consider  the 
pix)priety  of  uniting  in  the  memorial,  the  chairman  of  which  was  Prof. 
J.  I).  Johnson,  ll.  d.,  well  known  as  one  of  the  foremost  Anglo-Saxon 
scholars  in  the  South.  They  made  an  able  report  in  favor  of  action, 
which  has  been  printed. 

But  the  Industrial  University  of  Illinois  seems  to  be  the  banner  insti- 
tution. It  is  reported  that  the  whole  of  its  faculty  and  almost  all  of  its 
300  students  are  in  favor  of  the  reform,  and  have  organized  as  a  spelling 
reform  iissociatiou  for  immediate  amendment  of  their  own  spelling  and 
general  missionary-  work. 

The  memorial  was  brought  before  the  American  Institute  of  Instruc- 
tion, which  resolved  to  unite  in  it.  Ten  thousand  teachers  were  said  to 
be  at  the  meeting. 
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The  department  of  public  instruction  of  the  city  of  Chicago  took  up 
the  matter,  and  its  board  of  education  unanimously  adopte4  a  resolu- 
tion— 

That  thB  secretary  ef  6iis  board  correspond  with  thi;  prin9!pal  school  boards  and 
educational  associations  ef  the  country  with  a  view  to  cooperation  in  tht  reform  of 
English  spelling. 

A  circular  letter  was  accordingly  issued  in  December,  1878,  asking 
such  boards  to  unite  in  the  memorial  to  Congress,  and  it  has  received 
many  favorable  responses. 

During  the  Christmas  holidays  in  1878  a  large  part  of  the  teachers 
and  school  officers,  and,  indeed,  of  all  persons  interested  in  education 
in  this  country,  had  their  attention  turned  to  the  spelling  reform.  The 
State  Teachers'  Associations  met  in  many  States,  and  in  those  in  which 
they  did  not  there  were  very  general  meetings  of  county  institutes  or 
other  smaller  associations.  At  these  meetings  this  year  almost  every- 
where papers  were  read  and  discussions  had  on  this  reform.  These 
were  rex>orted  in  educational  and  other  papers,  and  in  many  places  fol- 
lowed by  other  articles  on  the  subject. 

The  Massachusetts  Teachers'  Association  met  at  Worcester,  Decem- 
ber 26.  J.  A.  Allen  read  a  paper  on  "  Spelling  reform,''  which  pro- 
vokt  a  lively  discussion  and  led  to  the  appointment  of  a  committee  to 
cooperate  with  the  American  Philological  Association  in  memorializing  ' 
Congress  for  the  establishment  of  a  commission  to  investigate  the  or- 
thography of  the  English  language  and  report  upon  reforms  in  it.  The 
report  was  adopted,  and  Messrs.  D.  B.  Hagar,  Salem;  N.  T.  Allen, 
Newton;  B.  F.  Tweed,  BoiSton;  A.  P.  Stone,  Springfield;  A.  G.  Boydeu, 
Bridgewater,  were  appointed. 

The  Illinois  State  Teachers'  Association  met  at  Springfield,  December 
26.  Dr.  Willard,  of  the  Chicago  High  School,  read  a  paper  on  *'  How  to 
systematize  English  orthography."  A  discussion  followed,  and  a  com- 
mittee on  spelling  reform  was  appointed,  to  report  next  year. 

The  Iowa  State  Teachers'  Association  passed  the  following : 

Bezolvdy  Dhat  we  hortily  approve  thfe  action  of  thfe  Philological  Association  in 
asking  of  Congres  a  commission  to  examin  into  fiiB  desirability  ef  reform  in  English 
spelling. 

The  Michigan  State  Teachers'  Association  had  the  si)elling  reform 
brought  before  them  by  E.  O.  Vaile,  editor  of  the  Educational  Weekly, 
Chicago. 

In  Indiana  and  Wisconsin  it  was  also  up.  It  is  said  in  a  report  to 
the  legislature  of  Wisconsin  on  the  subject  that  "nearly  400  residents 
of  Wisconsin,  officers  and  professors  in  our  colleges  and  teachers  in  our 
public  schools,  have  united  in  a  memorial  to  Congress  asking  the  ap- 
pointment of  a  national  committee." 

The  State  Teachers'  Association  of  Missouri  not  only  passed  resolu- 
tions in  £Ebvor  of  reform,  but  is  to  have  its  proceedings  print^ed  in 
amended  spelling. 
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In  Maryland  and  Virginia  also  favorable  action  has  been  taken.  Tho 
Educational  Association  of  Virginia  is  a  very  strong  body.  It  has 
among  its  active  members  many  of  the  eminent  professors  of  the  Uni- 
versity of  Virginia  and  its  other  literary  institutions.  A  committee  on 
the  reform  was  appointed  in  1878.  It  made  an  elaborate  report  at  the 
annual  meeting  in  July,  1879,  and,  in  accordance  with  the  recommenda- 
tions of  the  report  and  after  an  interesting  discussion,  the  following 
resolutions  were  adopted : 

Bezoh^y  (1)  That  a  cemiti  bB  apeinted  witti  instruc^ims  tn  request  tbfe  Virginia 
repreaentativa  in  Cengres  tu  Ua  tber  infiQen^  tu  secQr  favorabl  ac^hun  en  the  memo- 
rial in  beliaf  ev  speling  reform  tu  bb  preaented  tu  that  bodi,  and  elso  tu  bring  thB 
mater  tu  thB  aten^hun  ev  thB  Virginia  legislatUr  and  secUr  such  ac^un  aa  ma  sm 
tu  them  advifeubl. 

(2)  That  a  permanent  cemiti  en  speling  reform,  censisting  ov  thre,  bB  apeinted. 

As  a  specimen  of  the  action  of  the  county  institutes  we  give  the 
following : 

RezoJvd,  That  wb  fthfe  tBdhera  of  the  Bcbuylkill  County  Institute,  Pa.)  enders  ^b 
last  anUal  apval  of  thb  American  Philological  A3do<;iation  to  tBdhera,  editora,  and  the 
intelirfont  public  to  mak  a  beginiug  in  the  reform  ef  droping  thij  Usles  t  in  the 
"vvurdJi  havi,  tjive^  and  live. 

The  Northampton  County  Institute,  Pennsylrania,  passed  in  sub- 
stance the  resolution  recommended  in  the  Chicago  circular  in  favor  of 
requesting  our  legislatures.  State  and  national,  to  appoint  commissions 
to  investigate  and  report  what  can  be  done  to  simplify  our  spelling. 

STATE  LEGISLATION. 

The  conservative  old  State  of  Connecticut  led  the  way  in  regislation 
on  this  subject.  In  the  session  of  1875  the  following  joint  resolution 
passed  both  houses  without  dissent: 

Rezohd  b*j  this  assembly ^  That  thii  ginrernor  bp,  and  hB  hBrby  ia,  author |zd  tu 
apoint  a  coinisTiun.  consisting  of  six  comi)eteut  persons,  who  ^all  examin  aa  tu  thfe 
propriety  of  adopting  an  amended  orthogrnfy  of  thb  public  docftments  herofter  tu 
bu  printed,  jiud  how  far  sudh  amended  orthosrafy  may  with  propriety  bx?  adopted, 
and  report  therupon  tu  the  next  se^hun  of  thv  general  asembly ;  that  8u<5h  cemi^un 
shal  reyi^v  uu  cempeusQ^iun  for  its  servi(,*e3.    Apptuvd  July  20th,  1875. 

The  governor  appointed  Senator  W.  W.  Fowler,  by  whom  the  reso- 
tiou  was  offered ;  Profs.  W.  D.  Whitney  and  J.  H.'  Trumbull,  of  Yale 
College ;  Hon.  B.  G.  Northrop,  secretaiy  of  the  board  of  education ;  and 
Professors  Hait,  of  Trinity  College,  and  Van  Benshoten,  of  Wesleyan 
University.  This  commission  was  continued  by  the  legislature  in  the 
hope  that  concuiTcnt  action  might  be  taken  by  other  States. 

At  the  same  session  of  the  legislature  of  Pennsylvania  a  similar  joint 
resolution  was  passing  without  dissent,  when  it  was  noti9t  too  late  for 
amendment  that  it  must  have  the  form  of  a  bill.  It  was  passed  in  the 
session  of  1877-78,  after  some  gooil  I'emai'ks  by  Senators  Fisher  and 
Allen. 
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At  the  same  session,  1877-'78,  the  legislature  of  Wisconsin  appointed 
W.  C.  Whitford,  superintendent  of  public  instruction,  with  four  others, 
a  commission  on  the  subject.  They  made  a  report  in  January,  1879, 
which  was  prepared  by  Senator  Greorge  H.  Paul,  of  Milwaukee.  It  is 
a  comprehensive  and  impressive  argument  in  favor  of  tlie  reform  and  of 
State  action  to  promote  it.  It  proposes  that  the  superintendent  of 
public  instruction  be  authorized  to  supply  the  schools  of  the  State 
with  a  dictionary  embodying  an  amended  orthography  in  connection 
with  the  present  approved  orthography. 

The  reform  has  also  been  brought  before  the  legislatures  of  Iowa  and 
Massachusetts,  but  action  has  not  been  taken  upon  it. 

The  memorial  to  Congress  has  been  mentioned.  Hon.  A.  H.  Stephens, 
of  Georgia,  who  is  warmly  interested  in  the  reform,  has  taken  charge 
of  it  To  this  the  reformers  look  for  a  joint  commission  of  the  English 
speaking  countries,  who  may  give  authority  to  amendments,  so  far  as 
that  is  possible.  April  27,  1880,  Mr.  Ballon,  of  Rhode  Island,  of  the 
House  Committee  on  Education  and  Labor,  reported 

A  BILL  to  constitute  a  commission  to  report  on  the  amendment  of  the  orthography  of  pnblio  docn* 

ments. 

Be  it  enacted  by  the  Senate  and  House  of  Biipresentatives  of  the  United  States  of  America 
in  Congress  assembledy  That  a  commission  is  hereby  coDslituted,  to  consist  of  seven 
commissioners  to  be  appointed  by  the  President,  who  shall  examine  the  orthography 
used  in  the  public  documents  and  in  the  public  schools  of  the  District  of  Columbia, 
and  inquire  how  much  its  defects  increase  the  cost  of  the  public  printing  and  how  far 
they  are  an  impediment  to  the  acquisition  of  the  English  language  and  to  education, 
and  inquire  what  amendments  in  orthography,  if  any,  may  be  easily  introduced  into 
the  public  documents  and  the  schools  of  the  District  of  Columbia  and  accepted  in 
examinations  for  the  civil  service,  and  whether  it  is  expedient  to  move  the  Govern- 
ment of  Great  Britain  to  unite  in  constituting  a  joint  commission  to  consider  such 
amendments;  and  the  commission  shall  report  to  Congress  at  its  next  session. 

The  committee  reported  in  favor  of  the  bill  and  exprest  confidence 
that  it  will  pass  when  it  shall  be  reacht. 

.     TIIE  PRESS,     DISCUSSION. 

The  educational  journals  and  the  organs  of  the  craft  have  been 
specially  interested.  The  Educational  Weekly  of  Chicago  and  the  New- 
England  Journal  of  Education  have  had  spelling  reform  departments. 
Communications  and  other  articles  have  been  frequent  in  many  jour- 
nals, in  The  New  York  Times,  for  example,  The  Chicago  Tribune,  and 
The  St.  Louis  Eepublican,  and  in  The  Electrotyper,  The  Type  Founder, 
The  Quadrat,  The  Electrotype  Journal,  and  the  Hke. 

More  elaborate  articles  have  been  publisht  in  the  Gjilaxy,  the  At- 
lantic, The  Independent,  Scribner's  Monthly,  the  Princeton  Review, 
the  Athenseum,  the  Academy,  The  Fortnightly  Eeviewj  in  the  pro- 
ceedings of  the  Spelling  Keform  Association,  the  Philological  Associa- 
tion, tlio  American  Institute  of  InsU^nction,  the  National  Educational 
Association,  and  in  books  like  Max  Miiller's  Chips  from  a  German 
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Workshop,  Whitney's  Oriental  and  Linguistic  Studies,  Hadley's  Philo- 
logical and  Critical  Essays,  and  Ellis's  Works.  Two  important  new 
books  have  been  wholly  devoted  to  phonetics  and  spelling  reform:  A 
Handbook  of  Phonetics,  by  Henry  Sweet,  president  of  the  Philological 
Society  of  England,  and  Spelling  Reform  from  an  Educational  Point  of. 
View,  by  Hon.  J.  H.  Gladstone;  and  other  and  bigger  books  have  been 
publish t  on  the  subject.  Prof.  J.  L.  Johnson,  of'  the  University  of 
Mississippi,  and  Prof.  L.  H.  Carpenter,  of  the  Uiuversity  of  Wisconsin, 
leading  Anglo-Saxon  scholars,  have  publisht  in  favor  of  reform.  So 
has  Pix)f.  Edward  North,  of  Hamilton  College. 

Steiger's  Year  Book  of  Education  gives  a  full  account  of  spelling 
reform  in  the  article  "  Orthography.'' 

The  subject  has  been  discust  at  some  of  the  conventions  of  tlie  Press 
Associations,  and  has  called  out  eloquent  speeches  and  admirable  res- 
olutions. The  following  were  unanimously  adopted  by  the  Missouri 
Press  Association  at  Sedalia,  May,  18S0: 

Hwaraz  thfe  irregyularitiz  ov  Igglish  erfhografl  or  a  grat  ebstacl  to  thfe  pregres 
ev  the  pbpl ;  and 

Hwaraz  silent  leterz  alon  ad  abaut  25  pur  cent,  tu  the  cost  ev  el  raiting  and  print- 
ing; and 

Hwaraz  editorz,  statsmen,  scelarz,  tBdherz,  and  filanfhropists  thruaut  ttiB  iDgli-adi- 
sppking  world  ar  making  umest  eforts  tu  amend  and  simplifai  aur  speling:  Tharfor, 

Be  it  rezelvd  bai  the  Misuri  editorz  in  cenven^un  asembld,  That  (1)  we  hortili 
simpathaiz  with  the  umest  eforts  hwidh  or  being  put  forfli  tu  simplifai  Igglish 
ertliografi;  (2)  we  wil  ad  and  encurej  wim  anuther  tu  begin  and  mak  sucih  grajual 
dlmnjez  in  speling  az  ar  rccomended  bai  thB  American  Filolejical  AsosThia^liun  and 
thi3  Speling  Keform  Aso^hia^hun. 

PRINTma  WITH  NEW  TYPES. 

It  has  been  mentioned  that  the  Philological  Association  and  the 
Spelling  Reform  Association  had  types  cut  for  the  new  letters  of  the 
alphabet  in  1877  and  have  used  them  in  their  publications.  In  the 
month  of  August,  1877,  at  Chicago,  111.,  the  Adams,  Blackmer  &  Lyon 
Publishing  Comi)any,  O.  C.  Blackmer,  president,  began  to  introduce  the 
alphabet  of  the  Si)elling  Reform  Association  into  their  widely  circulated 
periodical  The  Little  Folks.  The  letters  were  introduced  gradually'  in 
successive  mouths.  In  1878  it  announced  that  it  contained  all  the  new 
letters,  and  claimed  that  they  embarrass  no  one,  but  assist  in  pronun- 
ciation. 

I*rof.  F.  A.  March,  president  of  the  Spelling  Reform  Association,  has 
prei)aied  an  A  B  C  book  with  instructions  to  teachers  in  the  best  meth- 
ods of  teaching  the  beginnings  of  reading. 

Mr.  T.  R.  Yickroy,  director  for  the  Southwest,  has  prepared  a  "  Read- 
in  ^^^  Book"  in  full  i)honetic  type  and  spelling.  He  also  issued  (in  1879) 
the  lirst  number  of  a  paper  called  the  Fonetic  Teacher  printed  with 
the  same  type.    The  Missouri  State  Teachers'  Association  has  directed 
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the  volume  of  its  "Proceedings^  for  1879  to  be  printed  in  the  same 
alphabet.  The  minutes  and  papers  of  the  spelling  reform  department 
of  the  National  Educational  Association  are  also  printed  in  it.  Articles 
have  appeared  in  it  in  the  New-England  Journal  of  Education  and  The 
Inde]>endent,  and  specimens  in  many  newspapers  and  x>eriodicals.  Dr. 
Leigh's  school  books  are  well  known  and  widely  used.  The  influence 
in  favor  of  new  types  exerted  by  the  publications  of  Pitman,  Parkhurst, 
and  Longley  may  also  be  mentioned.  Pitman's  Journal  is  a  weekly, 
with  a  circulation  of  some  12,000  copies,  publisht  at  Bath,  England. 
H.  M.  Parkhurst  publishes  "The  Plowshar"  in  New  York.  It  has 
reacht  its  thirty-third  year.  Elias  Longley,  Cincinnati,  is  a  veteran 
publisher  of  phonetic  school  books,  charts,  and  other  usefal  works.  A 
large  number  of  sporadic  issues  in  types  invented  by  enterprising  Amer- 
icans diversify  the  field  of  view. 

Printing  in  pure  phonetic  spelling  or  with  new  types  seems  as  yet 
to  be  missionary  work.  It  costs  a  good  deal  of  money,  and  the  returns 
are  mainly  sentimental.  It  is,  however,  a  prime  necessity,  in  order  to 
keep  the  spelling  to  be  aimed  at  constantly  in  view  and  to  guide  all 
partial  amendments.  It  also  serves  as  a  key  alphabet  in  pronouncing 
dictionaries  and  other  works,  and  as  an  introductory  alphabet  in  A  B  G 
books. 

AMENDED  SPELLING  WITH  OLD  TYPES. 

The  rules  for  dropping  silent  letters  given  on  pp.  14-16,  which  can  be 
used  without  new  types  and  without  obscuring  the  words,  have  found 
fil>ecial  favor  with  the  printers  and  they  have  been  used  more  or  less 
in  many  of  the  organs  of  the  craft.  The  Electrotyper,  of  Chicago,  has 
adopted  the  eleven  words,  and  it  says  further: 

"This  movement,  to  which  The  Electrotyper  has  givn  adhesion  and 
which  it  is  endevoring  to  promote,  is  gaining  strength  daily.  Our  co- 
temporaries  of  The  Type  Founder  hav  publisht  a  carefully  writn  articl 
upon  the  subject,  which,  by  the  way,  has  been  issued  in  pamflet  form, 
as  one  of  the  bulletins  of  the  Spelling  Reform  Association;  The  Electro- 
type  Journal  warmly  advocates  the  reform,  and  will  hereafter  conform 
to  the  elevn  amended  spclings  recommended  by  the  American  Philo- 
logical Association ;  The  Chicago  Specimen  publishes  the  emendations 
and  says  that  they  ought  to  be  adopted  at  once;  The  American  News- 
paper Reporter  favors  the  reform  and  has  publisht  several  ai-ticls  advo- 
cating it;  The  Quadrat,  Pittsburg,  favors  the  change  and  may  ulti- 
mately adopt  it;  and  few  thoughtiul  printers  so  far  as  we  can  lem  hav 
aught  to  say  against  the  adoption  of  the  emendations  recommended.'' 

A  number  of  organs  of  various  social  reforms  have  adopted  some  of 
these  words. 

The  Library  Journal  is  doing  a  good  work  in  the  same  way. 

Scientific  specialists  are  helping  by  amending  technical  terms. 

C.  A.  Cutter,  the  librarian  of  the  Boston  Athens&um  and  the  eminent 
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author  of  the  Rales  for  a  Dictionary  Catalogue,  publisht  by  the  United 
States,  put  at  the  head  of  the  bibliography  in  the  Library  Journal  this 
note: 

"The  American  Philological  Association,  the  only  body  in  the  country 
which  can  be  said  to  be  of  any  authority  in  the  matter  of  language,  has 
published  a  list  of  ten  [eleven]  words  in  which  it  recommends  an  im- 
proved spelling.  With  the  greater  part  of  the  list  librarians  have  no 
special  concern;  but  with  regard  to  ^catalog'  I  feel  that  we  are  called 
upon  to  decide  whether  we  will  slavishly  follow  the  objectionable  or- 
thography of  the  past  or  will  make  an  effort,  at  a  time  when  there  is 
every  chance  of  its  being  successful,  to  effect  some  improvement.  In 
this  case  the  responsibility  lies  upon  catalogers.  The  proper  persons  to 
introduce  new  forms  of  technical  wonls  are  those  artisans  who  have 
most  to  do  with  them.  I  shall,  therefore,  in  the  following  notes  (except 
when  quoting)  omit  the  superfluous  French  ue.  I  am  well  aware  that 
the  unwonted  appearance  of  the  word  will  be  distastefid  for  a  time  to 
many  readers,  including  myself;  but  the  advantages  of  the  shorter  form 
are  enough  to  ck>mpensate  for  the  temporary  annoyance.  To  bibliog- 
raphers, who  are  accustomed  to  the  German  ^Katalog,'  the  effort  to 
get  used  to  ^catalog'  should  hardly  be  perceptible.'' 

Since  that  time  he  has  used  this  spelling  entirely.  Many  other  libra- 
rians have  adopted  and  use  it  in  their  articles  and  correspondence.  The 
editor  of  the  Journal  finds  that  this  influence  has  spread  so  fast  tliat 
he  receives  more  spellings  "catalog''  than  with  the  tte.  The  president 
of  the  American  Librar}^  Association  having  doubts  of  th^  wisdom  of 
the  change,  inquiries  were  sent  to  a  number  of  leading  librarians  ask- 
ing their  opinion.  The  answers  were  so  encouraging  that  Mr.  Cutter 
now  proposes  to  adopt  the  spelling  "  bibliografl." 

The  great  newspapers,  although  so  many  of  them  were  ready  to  write 
editorials  in  favor  of  reform  and  admit  corresi)ondence  occasionally  in 
amended  spelling,  were  naturally  slow  to  take  the  plunge,  it  was  on 
the  2d  day  of  September,  1879,  that  the  Chicago  Daily  Tribune  first 
appe^ired  in  amended  spelling  throughout.  Hon.  Joseph  Medill,  its 
editor,  prepared  a  list  of  twelve  specifications  according  to  which  it  is 
printed. 

The  Homo  Journal,  of  New  York,  on  the  17th  of  September,  began  to 
appear  printed  according  to  the  following  rules: 

1.  Drop  ue  at  the  end  of  words  like  dialogue,  catalogue,  where  the 
preceding  vowel  is  short.  Thus  spell  demagog,  pedagog,  epilog,  syna- 
gog,  etc.  Change  tongue  for  tung.  When  the  preceding  vowel  is  long, 
as  in  prorogue,  vogue,  disembogue,  rogue,  retain  final  letters  as  at 
present. 

2.  Drop  final  e  in  such  words  as  definite,  infinite,  favorite,  where  the 
preceding  vowel  is  short.  Thus  spell  opposit,  preterit,  hypocrit,  requi- 
sit,  etc.  When  the  preceding  vowel  is  long,  as  in  polite,  finite,  invite, 
unite,  etc.,  retain  present  form  unchanged. 
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3.  Drop  final  te  in  words  like  qaartette,  coqaette,  cigarette.  Thus 
sx)ell  cigaret,  roset,  epaulet,  vedet,  gazet,  et<5. 

4.  Drop  final  me  in  words  like  programme.  Thus  spell  program,  ori- 
flam,  gram,  etc. 

5.  Change  ph  for  /  in  words  like  phantom,  telegraph,  phase.  Thus 
spell  al&bet,  paragraf,  filosofy,  fonetic,  fotograf,  etc. 

P.  8. — No  change  in  proper  names. 

Mr.  8.  N.  D.  North,  of  the  Utica  Herald,  who  presented  a  paper  on 
the  duties  of  journalists  at  the  July  meeting  of  the  8pelling  Eeform 
Association,  1879,  is  said  to  be  at  the  head  of  a  league  of  newspapers 
who  are  planning  joint  adoption  of  still  more  vigorous  amendments. 
Enthusiastic  reformers  are  looking  for  a  flood. 

The  new  edition  of  Worcester's  dictionary  (1881),  that  most  conserva- 
tive of  authorities,  gives  a  large  number  of  amended  spellings.  Thus 
iland  is  given  in  its  proper  place,  and  described  as  the  earlier  and  cor- 
rect spelling  of  island;  and  under  island  we  find  the  same  statement 
rei)eated,  with  the  information  that  the  s  is  ignorantly  inserted  through 
confusing  it  with  islCy  a  French  word  from  Latin  insula.  Rhne  is  given 
in  its  proper  place  as  the  correct  spelling  of  rhyme^  and  it  is  explained 
that  rhyme  is  a  modern  blunder  started  by  the  notion  that  it  is  a  Greek 
word  like  rhythm.  Ake  also  is  restored  and  ache  turned  over  to  the 
Greeklings.  8o  sitlie,  which  has  been  disguised  as  scythe^  our  Worces- 
ter thinks,  from  an  impression  that  it  was  from  Latin  scindo,  Milton's 
sovran  is  down  as  the  true  spelling  of  sovereign^  an  outgrowth  of  the 
idle  fancy  that  the  word  was  compounded  with  reign.  We  are  iuforme<l 
that  coud  is  the  older  and  better  form  of  could;  the  I  is  an  "excres- 
cence" due  to  the  influence  of  would  and  should.  The  Tatars  also  re- 
cover here  from  the  French  king's  pun  by  which  they  were  made  fiends 
of  Tartarus;  and  so  glamour ^  and  whole j  and  shame-faced^  and  other  like 
etymological  blunders  are  biunded  as  they  deserve. 

SPELLINa  BEFOBM  IN  ENGLAND. 

The  progress  of  the  reform  in  England  has  been  very  much  like  that 
in  America.  In  1876  the  National  Union  of  Elementary  Teachers,  rep- 
resenting some  10,000  teachers  in  England  and  Wales,  passed  almost 
unanimously  a  resolution  in  favor  of  a  royal  commission  to  inquire  into 
the  subject  of  English  spelling  with  a  view  to  reforming  and  simplify- 
ing it.  The  school  board  for  London  took  up  the  matter  and  issued  a 
circular  asking  others  to  unite  in  an  address  to  the  Education  Depart- 
ment in  favor  of  it.  The  Liverpool  and  Bradford  boards  had  acted 
before,  and  more  than  a  hundi-ed  other  boards  returned  favorable  re 
plies.  On  Tuesday,  May  29,  1877,  a  conference  was  held  in  London 
at  which  Rev.  A.  H.  8ayce,  professor  of  philology,  Oxford,  presided 
and  in  which  the  president  of  the  Philological  Society,  H.  8weet,  esq. 
and  Vice  President  J.  H.  Murray,  ll.  d.,  and  ex  presidents  took,  part, 
as  well  as  numerous  dignitaries  of  chuich  and  state,  leading  school 
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masters,  and  eminent  reformers,  inclnding  Mr.  I.  Pitman  and  Mr.  EUis. 
They  spent  a  day  and  evening  in  harmonious  discussion  and  in  listen- 
ing to  short  addresses,  and  adopted  vigorous  resolutions,  which  they 
appointed  a  committee  to  present  to  the  Department  of  Education. 
The  convention  was  a  great  success  and  called  forth  serious  articles  in 
The  London  Times,  followed  of  course,  when  not  preceded,  by  articles 
in  the  whole  periodical  press  of  Great  Britain.  The  deputations  waited 
on  the  lord  president  of  the  council,  January  18, 1878.  Addresses  were 
made  by  Mr.  Gladstone,  Dr.  B.  Morris,  Dr.  Angus,  Mr.  Rathbone,  m.  p., 
Mr.  Bichards,  M.  p.,  and  Mr.  A.  J.  Ellis,  F.  B.  6.  The  lord  president, 
the  Duke  of  Bichmond  and  Gordon,  in  his  reply,  spoke  very  emphati- 
cally of  the  importance  of  the  subject.    He  said: 

It  la  ev  audi  yast  impertan9  and  so  larg  exteiit  tbat  it  wud  net  be  deU  with  in  eni 
Batisfactori  wa  uther  than  bj  thB  Crown's  being  adyjad  tu  i^u  a  cemi^un  tu  in- 
qujr  intu  thb  mater. 

The  main  jwint  urged  is  the  relief  of  the  people  and  the  removal  of 
illiteracy.  The  bulk  of  the  children  in  the  government  schools  pass 
through  without  leamiog  to  read  and  spell  tolerably.  It  is  fully  recog- 
nized that  the  trouble  lies  in  the  irregular  and  unreasonable  s]>elling  of 
the  language.    Says  Prof.  Max  Miiller: 

DhB  questyon,  tben,  tliat  "wil  hav  tu  b%  anserd  sHner  or  later  ia  this :  "  Can  fliis 
unsistematic  sistem  ev  speling  English  bfe  aland  tu  go  en  forever?"  Ia  everi  Eng- 
lish iHijld,  as  cempard  with  uther  dhildren,  tu  bfe  mulcted  in  two  er  thre  yfera  ev 
hia  Uf  in  order  tu  lem  it  ?  Or  thb  lower  clasea  tu  go  thru  sctll  withaut  leming  ta 
ri3d  and  r|t  ther  on  languag  inteligentli?  And  ia  thi3  cuntri  tu  pa  milyona  everi 
ybr  for  this  uter  falflr  ev  na^unal  edtica^un  ?  I  du  net  believ  er  think  that  sudh  a 
slot  of  thinga  wil  be  aloud  tu  go  en  forever,  particQlarly  aa  a  remedy  ia  at  hand, 
i  consider  that  the  stiner  it  ia  tekn  in  hand  the  beter.  Ther  ia  a  motiv  pauer  be- 
hind tliija  foneti'c  reformera  whidh  Qrdhbishop  Trendh  haa  hardly  takn  intu  acaunt. 
i  mun  the  misery  endtlrd  by  milyona  ev  (Children  at  scula  hu  mjt  lem  in  wim  yer, 
and  with  rfeal  advantag  tu  thcmselva,  whet  they  nau  requjr  for  er  fjv  yera  tu  lem, 
and  seldom  suc9i3d  in  leming  after  ol. 

The  Philological  Society  of  England  has  taken  up  the  reform  in  earn- 
est. In  May,  1880,  it  appointed  a  committee  to  report  a  list  of  words 
in  which  etymology  or  history  is  falsified  or  obscured  by  the  present 
spelliug.  Their  report  was  dicussed  at  several  meetings,  amended,  and 
adopted.  It  is  now  issued  as  a  pamphlet  entitled  ^^  Partial  corrections 
of  English  spellings  aproovd  by  the  Philological  Society.''  Classes  of 
words  are  specified  first  like  those  of  the  American  Spelling  Eeform 
Association  mentioned  on  pp.  15  and  16.  An  alphabetical  list  of  special 
words  whose  immediate  amendment  is  recommended  will  be  given  in  an 
appendix  to  this  paper. 

A  British  Spelling  Reform  Association  was  organized  in  1879,  with  a 
formidable  array  of  university  professors,  members  of  Parliament,  chair- 
men of  school  boards,  and  eminent  authors  like  Tennyson  and  Darwin 
among  its  oillcers.  They  have  a  salaried  secretary  and  wiU  issue  a 
monthly  paper. 
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The  National  Association  of  Great  Britain  for  the  Promotion  of  Social 
Science  had  this  matter  before  them  in  a  paper  by  Professor  Newman, 
read  to  the  congress  at  Cheltenham,  in  October,  1878.  It  was  referred 
to  the  Education  Department,  which  raised  a  special  committee  upon  it, 
who  have  given  it  much  attention  and  finally  passed  unanimously  a 
resolution  in  favor  of  an  alternative  method  of  spelling.    They  say : 

8u(fh  an  alternativ  meOiod  wud^bB  at  wun^  Hsful :  Ist.  For  indicating  thB  pronun- 
^ioi^un  ev  eni  wurd  or  nam  that  ma  not  bB  familyor  tu  ordinari  rBdera.  2d.  For 
tB(5hing  ttiB  proper  pronun9iashun  ov  wurda  in  scQla,  and  thus  cUring  vulgariama. 
8d.  For  repreaenting  diferent  djalects  or  individQal  pecUliaritia.  4th.  For  showing 
tbB  pronun9ia^im  ov  foren  languagea.  This  alternativ  method,  If  generali  apruvd, 
wud  gradQali  becum  a  concurent  method,  and  perhaps  eventtlali  wud  displQ9  th^ 
preaent  irogOlor  speling  (just  aa  thB  Arabic  ndmerala  hav  generali  displa^t  thb 
Roman  nQmerala).  In  ^b  mBn  t  jm  it  wud  sei'v  tu  indicat  thB  direc^un  in  whidh 
eni  par^hal  reforms  ov  thB  curent  speling  ^ud  be  mad. 

They  are  in  doubt  about  a  suitable  authority  to  initiate  action.  It 
will  be  remembered  that  our  memorials  to  Congress  contemplate  a  joint 
commission  from  the  governments  of  the  English  speaking  nations  to 
decide  this  matter. 

There  are  two  important  publications  now  at  hand  which  call  for  such 
a  decision :  the  great  Historical  Dictionary  of  the  English  Philological 
Society  and  the  amended  version  of  the  English  Bible.  The  dictionary 
has  now  been  more  than  twenty  years  in  making.  The  material  accu- 
mulated for  it  is  spoken  of  by  tons'  weight.  The  University  of  Oxford 
has  now  undertaken  to  print  it,  and  the  first  volume  will  appear  in 
1882. 

It  will  be  one  of  the  great  books  of  the  world,  a  standard  work  for 
generations.  Dr.  Murray,  president  of  the  Philological  Society,  who  is 
its  editor,  wishes  to  put  the  key  pronunciation  in  an  agreed  form  of 
spelling.  It  is  worth  agreeing  for.  If  it  is  agreed  upon  and  establisht 
in  the  dictionary,  we  may  well  hope  to  see  an  edition  of  the  new  trans- 
lation of  the  Bible  speedily  issued  in  it.  And  then  we  may  fairly  say 
that  the  reform  stands  on  an  establisht  system  and  method,  like  the 
metric  system  of  weights  and  measures,  and  we  shaU  have  nothing  fur- 
ther to  do  but  push  it  into  use. 

Meantime  it  would  seem  that  authors  and  publishers  might  find  the 
Philological  Associations  sufficient  authority  for  the  immediate  use  of 
such  reformed  spelling  as  they  think  to  be  reasonable  and  economical 
Authors  and  editors  are  authority  to  the  masses. 

FOEEEUNNERS. 

In  the  preceding  sketch  the  present  movement  has  been  spoken  of  as 
a  birth  of  time,  an  expression  of  the  spirit  of  the  age  seeking  to  amelio- 
rate the  condition  of  man  and  to  improve  everything  improvable;  but 
there  are  a  few  men  whose  influence  has  been  important  enough  to  de- 
serve especial  mention  as  forerunners. 

615 


28  CIRCULARS   OF   INFORMATION   FOR    1880. 

Dr.  Frauklin  and  Noah  Webster  were  earnest  reformers.  Webster's 
dictionary  and  the  controversies  about  its  amended  spelling  produced 
a.  deep  and  lasting  impression  on  the  minds  of  the  people.  Those  who 
saw  the  endings  ick  and  ourj  as  in  musick  and  honaurj  give  way  to  ie 
and  orj  know  that  more  improvements  can  be  made.  Spelling  reform 
has  a  natural  alliance  with  phonetic  stenography.  The  famous  inventor 
of  this  system,  Isaac  Pitman,  has  also  a  system  of  phonetic  printing. 
It  was  devised  in  connection  with  A.  J.  Ellis,  esq.,  the  most  eminent  of 
the  scholars  of  England  for  his  researches  in  early  English  prouimcia- 
tion.  They  brought  it  to  good  working  condition  in  1845.  It  was 
speedily  introduced  into  this  country  by  8.  P.  Andrews,  and  widely 
promulgated,  through  the  press  and  lectures,  by  Andrews,  Longley, 
Parkhurst,  Ben.  Pitman,  and  others.  They  did  not  succeed  in  com- 
mending their  schemes  to  the  favor  of  the  literary  public,  and  finally  in 
the  war  times  all  vestige  of  their  labor  seemed  to  be  swallowed  up  and 
lost.  Meantime,  Dr.  Edwin  Leigh  invented  a  series  of  modified  types 
by  which  words  can  be  presented  phoneticftilly  without  destroying  their 
resemblance  to  their  forms  in  the  old  spelling.  He  has  printed  many  of 
the  common  primers  and  readers  with  these  types  and  his  books  have 
been  widely  used  in  our  best  schools.  They  save  a  year  or  more  in 
learning  to  read  and  are  natural  forerunners  of  amended  sx>elling.  It  is 
now  evident  that  the  ready  response  to  the  deliverances  of  the  philolo- 
gist-s  in  1874  and  the  rapid  progress  of  the  reform  ever  since  ai-e  in 
great  part  due  to  the  labors  of  these  earlier  reformers. 
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APPENDIX  A, 


SPECIAL  WORDS   APROOVD    OF    BY    THE    PHILOLOGHOAL   SOCIETY    OF 

ENGLAND. 

( Words  givn  merely  as  exampls  at  not  included  in  this  list.) 


Above:  abnv. 
aboKe,  vb. :  abuze. 
accoutre:  aeouter. 
ache:  ake. 
achieve:  acheev. 
add:  ad. 
adjourn:  ajum. 
affront:  afrunt. 
aghast:  agast. 
ague:  agn. 
aisle:  aile. 
amphitheatre:    amfi- 

theater. 
anchor:  anker, 
approve:  aproov. 
apologue:  apolog. 
apse:  aps. 
are:  ar. 
argue:  argu. 
attorney:  aturney. 
awe:  aw. 
axe:  ax. 
aye:  ay. 

Bade:  bad. 
beauty:  beuty. 
behove:  behoov. 
believe:  beleev. 
bier:  beer, 
bomb:  bom. 
borough:  buroh. 
bought:  boht. 
bourgeon:  burgeon, 
bread:  bred, 
breadth:  bredth. 


breakfast:  brekfast. 
breast:  brest. 
breath:  breth. 
brief:  breef. 
brought:  broht. 
burgh:  burg, 
butt:  but. 

Canoe:  canoo. 
catalogue:  catalog, 
centre:  center, 
chamomile:  camomile, 
chief:  cheef. 
choir:  quire, 
choler:  coler. 
cholera:  colera. 
cinder:  sinder. 
cleanly:  cleuly. 
cleanse:  cleuz. 
close,  rft.:  cloze, 
collapse:  colaps. 
colleague:  colleag. 
colour:  culor. 
come:  cum. 
comfit:  cum  fit. 
comfrey:  cumfrey. 
comfort:  cumfort. 
companion :   cumpan- 

ion. 
company:  cumpany. 
compass:  cumpass. 
conjuror:  cunjuror. 
constable:  cunstabl. 
could:  coud. 
country:  cuntry. 


couple:  cupl. 
couplet:  cuplet. 
courage:  enrage, 
cousin:  cuzin. 
covenant:  cuvenant. 
cover:  cuver. 
covet:  cuvet. 
covey:  cuvey. 
crumb:  crum. 

Dead:  ded. 
deaf:  def. 
dearth:  derth. 
death :  deth. 
debt:  det. 
debtor:  detter. 
decalogue:  decalog. 
delight:  delite. 
demesne:  demene. 
demagogue:  demagog, 
dialogue:  dialog, 
diffuse:  difuze. 
discomfit:  discumfit. 
disprove:  disproov. 
double:  dubl. 
doubt:  dout. 
dove:  duv. 
dozen:  duzen. 
dread:  dred. 
dreamed:  dremt. 
dumb:  dum. 

Earl:  erl. 

early:  erly. 

earn:  ern. 

617 


30 


CIRCnLABS  OF  INFORMATION  FOB   188a 


earnest:  ernest. 
earth:  erth. 
ebb:  eb. 
eclogue:  eclog. 
egg:  eg. 

endeavour:  endevor. 
enough:  enuf. 
epilogue:  epilog, 
err:  er. 

excuse,  vb, :  excuze. 
exigence:  exx)ense. 
eye:  ey. 

Feather:  fether. 
feign:  fein. 
field:  feeld. 
fiend:  feend. 
fierce:  feerse. 
flourish:  flurish. 
foreign:  forein. 
fought:  foht. 
friend:  frend. 
frieze:  freez. 
front:  frunt. 

Gamboge:  gambooge. 
ghost:  gost. 
give:  giv. 
glimpse:  glimps. 
gone:  gon. 
govern:  guvern. 
grease,  vh. :  greaz. 
grief:  greef. 
grieve:  greev. 
guarantee:  garantee. 
guard:  gard. 
guardian:  gardian. 
guess:  gess. 
guest:  gest. 
guild:  gild, 
guilt:  gilt. 

Harangue:  harang. 
have:  hav. 
haughty:  hauty. 
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head:  hed. 
health:  helth. 
heard:  herd, 
hearken:  barken, 
hearse:  herse. 
heart:  hart, 
hearth:  harth. 
heaven:  heven. 
heavy:  hevy. 
height:  hiht. 
hence:  hense. 
honey:  huney. 
house,  vb.:  honze. 

Improve:  improov. 
inn:  in. 
island:  iland. 
isle:  lie. 

Jealous:  jelous. 
jeopardy:  jepardy. 
journal:  jurnaL 
journey:  jurney. 
joust:  just. 

Lamb:  lam. 
lapse:  laps, 
lead:  led. 
league:  leag. 
leant:  lent, 
learn:  lem. 
leaped:  lept. 
leather:  lether. 
leaven:  leven. 
leopard:  lepard. 
lief:  leef. 
liege:  leege. 
limb:  lim. 
live:  liv. 
lose:  looz. 
love:  luv. 
lustre:  luster. 

Meadow:  medow. 
meant:  ment. 


measure:  mezure. 
melancholy:  melancoly. 
metre:  meter, 
mien:  meen. 
mitre:  miter, 
money:  muney. 
mongrel:  mungreL 
monk:  munk. 
monkey:  munkey. 
monologue:  monolog. 
mouse,  vb. :  mouze. 
move:  moov. 
mystagogue:  mystagog. 

Nephew:  neveiu 
niece:  neece. 
nitre:  niter, 
nourish:  nurish. 
numb:  num. 

Ochre:  ocher. 
odd:  od. 
ogre:  oger. 
once:  onse. 
ought:  oht. 
owe:  ow. 

Parliament:  parlament. 
pearl:  perl, 
peasant:  pezant. 
pedagogue:  pedagog. 
pence:  pense. 
I)eople:  i)eple. 
pheasant:  fezant. 
piece:  peece. 
pier:  peer, 
pierce:  peerce. 
pleasant:  plezant. 
pleasure:  plezure. 
plover:  pluver. 
plumb:  plum, 
plumber:  plummer. 
X>ommel:  pummel, 
priest:  preest. 
prologue:  prolog. 
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prove:  proov. 
purr:  pur. 

Qaay:  key. 
qaeae:  cae. 

Bead:  red% 
ready:  redy. 
realm:  relm. 
redoubt:  redout, 
receipt:  receit. 
refuse,  i?6.:  refuze. 
rehearse:  reherse. 
relief:  releef. 
relieve:  releev. 
reprieve:  repreev. 
reprove:  reproov. 
retrieve:  retreev. 
rhyme:  rime, 
rough:  ruf. 

Saltpetre:  saltpeter, 
scarce:  scarse. 
scent:  sent. 
Rcisptic:  skeptic, 
sceptre:  scepter, 
school:  SGOol. 
scimitar:  cimitar. 
scissors:  cissors. 
scourge:  scurge. 
scythe:  sithe. 
search:  serch. 
sepulchre:  sepulcher. 
shield:  sheeld. 
shoe:  shoo, 
shove:  shuv. 
shovel:  shuvel. 
shriek:  shreek. 


siege:  seege. 
sieve:  siv. 
since:  sinse. 
some:  sum. 
son:  sun. 
sought:  soht. 
source:  sourse. 
southerly:  sutherly. 
southern:  suthern. 
sovereign:  soverein. 
si)ectre:  specter, 
sponge:  spuuge. 
spread:  spred. 
sprightly:  spritely. 
stead:  sted. 
steady:  stedy. 
stealth:  stelth. 
stomach:  stumac. 
stomachic:  stumachic. 
subtle:  sutl. 
succumb:  sucum. 
sweat:  swet. 
synagogue:  synagog. 

Theatre:  theater, 
thence:  thense. 
thief:  theef. 
thieve:  thecv. 
thorough:  thuroh. 
though:  tho. 
thought:  thoht. 
thread:  thred. 
threat:  thret. 
threaten:  threten. 
through:  thru, 
thumb:  thum. 
thyme:  time, 
tier:  teer. 


tierce:  teerse. 
ton:  tun. 
tongue:  tung. 
touch:  tuch. 
tough:  tuf. 
treachery:  trechery. 
tread:  tred. 
treadle:  tredl. 
treasure:  trezure. 
trouble:  trubl. 

Vineyard:  vinyard. 

Wealth:  welth. 
weai)on:  wepon. 
weather:  wether, 
were:  wer. 
whence:  whense. 
whirr:  whir, 
whole:  hole, 
wholly:  holely. 
wield:  weeld. 
women:  wimen. 
won:  wun. 
wonder:  wunder. 
worm:  wurm. 
worry:  wurry. 
worse:  wurse. 
worship:  wurship. 
worst:  wurst. 
worth:  wurth. 
wrought:  wroht. 

Yearn:  yern. 
yeoman:  yoman. 
yield:  yeeld. 


Zealous:  zelous. 
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Principals'  Association.     Chicago.    (2d.)  10c.  per  dozen. 
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Reform  Association.  St.  Louis.  50c.  a  year.  Bound  volume  for 
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Education  and  Year  Book  of  Education,  1877.  New  York. — The  Con- 
dition of  Spelling  Reform.  Transactions  of  the  xlmerican  Institute  of 
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guage and  the  Study  of  Language.  Same  imblishers.  82.50. —  Life 
and  Growth  of  Language.    New  Tori::  I).  Applefon  cO  Co,    81.50. 

WiTUEUS  (G.).  The  Spelling  Hindrance  in  Elementary  Education. 
Liverpool,  Od. — Alphabetic  and  Spelling  lleform  an  Educational 
Necessity.  LicerpooL  Is. — The  English  Language  Spelled  as  Pro- 
iioun(»ed.     Tx^ndon :  Triihner  cO  Co.    Is. 

The  American  Periodicals. 

Papers  irom  E.  A.  H.  Allen.  The  New-England  Journal  of  Educationj 
May  3,  1877.— O.  0.  Blackmer.  Educational  Weelcly,  July  5, 1877.— 
B.  P.  liurnham.  The  New  England,  March  18, 25, 1876. — Arthur  Gil- 
man.  Atlantic,  March,  1878 ;  The  Wide  Awake,  February,  1881. — T/ie 
Graphic,  frequent  good  editorial  notes. — Thomas  Hill.  The  New  Eng- 
land, March  1,  1877. — The  Home  Journal,  reprint  of  F.  W.  Newman's 
'*  English  Languages  as  Spoken  and  Written,''  May  27,  April  3, 1878. 
A  Broadside  of  Opinions  of  100  educators,  authors,  and  scholars, 
April  14, 1880.— T.  C.  Leland.  The  New-TorJc  Tribune,  May  20, 1875. 
— T.  K.  Lounsbury.  8cribner*8  Monthly,  September,  October,  1879. — 
F.  A.  March.  The  Princeton  Review,  The  Independent,  The  Nation, 
Qood  Literature, — Bichard  Grant  White.  The  Oalaxy,  July,  Septem- 
ber, October,  1875;  April,  July,  September,  1876.  The  New-TorJ: 
Times,  1877.— H.  M.  Whitney.  The  Bound  Table,  December,  1877, 
April,  1878.— W.  D.  Whitney,  F.  A.  March,  and  others.  The  Inde- 
pendent, 1880,  1881. 

In  English  Periodicals. 

Letter  from  Rev.  Walter  Skeat  Athenasum,  April  29, 1876. — Letters 
from  Mr.  A.  J.  Ellis,  Mr.  Hyde  Clark^e,  and  Mr.  James  Spedding. 
Athenwum,  May  6, 1876. — Letter  from  Eev.  Walter  Skeat.  Athenmum, 
May  27, 1870. — Letter  from  Mr.  Russell  Martineau.  Spectator,  Decern  - 
ber  30, 1870. — Letter  from  Mr.  Henry  Sweet.  Academy,  February  24, 
1877. — Letters  from  Mr.  A.  J.  Ellis.  Academy,  March  3,  March  10, 
and  March  17, 1877. — Letter  from  Rev.  A.  H.  Sayce.  Academy,  March 
10, 1877. — Two  Letters  from  Mr.  James  Spedding.  Academy,  June  2 
and  9, 1877. — Three  Letters  from  Mr.  A.  J.  Ellis.  Academy,  June  16, 
23,  and  .Tuly  9, 1877. 

Geemant. 

Verhandlungen  der  zur  Hcrstellung  grosserer  Einigung  in  der  deut- 

schcu  llechtschreibung  Konferenz.    Berlin,  January,  1876. 
REF0I13I.    Organ  des  alg.  fereins.    Bremen.    3  marks  a  year. 
Zeitschrift  fiir  Orthographic.    Bostock.    3  marks  a  half  year. 
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GFigERS  OV  THE  SPELIXG  REFGRM  ASOSHIftSHUN  FOR  1880-'81. 

(Founded  1876.) 

President,  —  Francis  A.  March,  ll.  d.,  professor  of  English  language 
and  comparative  philology,  Lafayette  College;  ex  president  of  the 
American  Philological  Association,  Easton,  Pa. 

Vice  Presidents. — W.  D.  Whitney,  ll.  d.,  professor  of  Sanskrit  and 
comparative  philology,  Yale  College;  ex  president  of  the  American 
Philological  Association,  Kew  Haven,  Conn.  S.  S.  Haldeman,  ll.  d., 
professor  of  comparative  philology,  University  of  Pennsylvania;  ex 
president  of  the  American  Philological  Association,  Chickies,  Pa.  F. 
J.  Child,  PH.  D.,  professor  of  rhetoric  and  oratory,  Harvard  University, 
Cambridge,  Mass.  Hon.  W.  T.  Harris,  ll.  d.,  superintendent  of  schools, 
St.  Louis,  Mo.  C.  K.  Nelson,  d.  d.,  vice  president  of  St.  John's  College, 
Annapolis,  Md.  Eliza  B.  Burns,  24  Clinton  Place,  New  York,  N.  Y. 
F.  Max  Miiller,  ll.  d.,  professor  of  comparative  philology  in  the  Uni- 
versity of  Oxford,  Oxford,  England.  Eev.  W.  W.  Skeat,  A.  m.,  pro- 
fessor of  Anglo-Saxon  in  the  University  of  Cambridge,  Cambridge, 
England.  Rev.  A.  H.  Sayce,  A.  m.,  professor  of  philology  in  the  Uni- 
versity of  Oxford,  Oxford,  England.  Henry  Sweet,  esq.,  ex  president 
of  the  Philological  Society,  London,  England.  J.  A.  H.  Murray,  ll.  d., 
president  of  the  Philological  Society,  London,  England.  Rev.  Richard 
Morris,  ll.  d.,  ex  president  of  the  Philological  Society,  London,  Eng- 
land.   E.  Jones,  B.  A.,  4  Amberly  street,  Liveqiool,  England. 

Secretary. — Melvil  Dewey,  a.  31.,  editor  Library  Journal,  general 
offices  Spelling  Reform  Association,  32  Hawley  street,  Boston,  Mass. 

Treasurer. — T.  R.  Vickroy,  A.  31.  [director  lor  the  Southwest],  editor 
Fonetic  Techer,  1117  North  Twenty-Fifth  street,  St.  Louis,  Mo. 

First  Director. — O.  C.  Blaekmer,  A.  M.,  president  of  Adams,  Black- 
mer  &  Lyon  Publishing  Company-,  147  and  149  Fifth  avenue,  Chicago, 
111. 

Finance  Committee. — Profs.  L.  F.  Soldaii,  Wm.  M.  Bryant,  F.  E.  Cook, 
St.  Louis,  3Io. 

ENGLISH  SPELLING  liEFORM  ASSOCIATION. 

(Founde(11879.) 

President. — Rev.  Archibald  Henry  Sayce,  A.  M.,  deputy  professor  of 
comparative  philology  in  the  University  of  Oxford. 

Vice  Presidents. — Rev.  E.  A.  Abbott,  D.  D.,  head  master  of  the  City  of 
London  School.    Rev.  Joseph  Angus,  d.  d.,  president  of  the  Kegents' 
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Park  College  and  member  of  the  Bcliool  board  for  Loudou.  Prof.  Alex- 
ander Bain,  ll.  d.  Edwin  Chad  wick,  c.  b.  Leonard  H.  Courtney,  m.  p. 
Charles  Darwin,  F.  r.  s.  Alexander  J.  Ellis,  f.  n.  s.,  f.  s.  a.,  president 
of  the  Philological  Societ  j\  The  Eight  Eev.  the  Lord  Bishop  of  Exeter. 
J.  H.  Gladstone,  pn.  d.,  f.  k.  s.,  member  of  the  school  board  for  London. 
W.  W.  Hunter,  ll.  d.,  c.  i.  e.,  director  general  of  statistics  to  the  gov- 
ernment of  India.  Sir  John  Lubbock,  Bart.,  3i.  p.,  F.  r.  s.  Eev,  Jl.  Mor- 
ris, LL.  D.,  ex  president  of  the  Philological  Society.  Right  Hon.  A.  J. 
Mundella,  M.  p.  J.  A.  H.  Murray,  ll.  d.,  ex  president  of  the  Philolog- 
ical Society.  Isaac  Pitman,  Bath.  Henry  Itichard,  M.  p.  Rev.  C.  B. 
Scott,  D.  D.,  head  master  of  Westminster  School.  The  Right  Hon.  Vis- 
count Sherbrooke.  Rev.  W.  W.  Skeat,  m.  a.,  professor  of  Anglo-Saxon 
at  the  University  of  Cambridge.  Henry  Sweet,  3i.  A.,  ex  president  of 
the  Philological  Society.  Alfred  Tennyson,  D.  o.  l.,  f.  r.  s.,  poet  lau- 
reate. Edward  B.  Tylor,  ll.  d.,  f.  r.  s.,  president  of  the  Anthropolog- 
ical Institute. 

Eon.  Treasurer. — John  Westlake,  Q.  c. 

Bankers. — R.  Twining  &  Co.,  215  Strand,  London,  W.  C. 

Hon.  Secretaries. — Charles  B.  Arding.    D.  Pitcaira,  M.  A. 

Secretary. — John  Fenton. 

Offices. — 20  John  street,  Adelphi,  London,  W.  C. 

The  associations  invite  all  persous  interested  in  improvements  of 
English  orthography,  of  any  Jcinn  wJiatsoeverj  whether  merely  for  ele. 
meiitarj'  school  instruction  or  for  national  adoption,  however  much  they 
may  differ  in  opinion  as  to  the  mode,  character,  or  extent  of  such  im- 
provements, to  become  members  and  assist  both  by  money  and  advice. 
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